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AFIT/GE/ENG/92D-13

Abstract

This thesis documents the design and implementation of a DSCS III Single Channel Transpon-
der (SCT) beacon telemetry display. The system is a personal computer based design which in-
terfaces to three SCT beacon receiver/demodulators. The software was designed to decode and
display both the DSCS IIl A and DSCS III B satellite beacons. Recordings of the SCT beacon
display can be made on paper and/or magnetic media when triggered by the user, a watchdog
timer, or the SCT command accept telemetry bit. In addition, the system can be configured with
an IRIG B Universal Time Coordinates (UTC) card which enables the software to determine the
difference between the decoded SCT clock time and the local IRIG time source. Remoting the SCT

configuration display is also possible using Hayes-compatible modems over a telephone link.
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SATCOM General Purpose Modem

DSCS III SCT
Beacon Telemetry Display

I. Introduction

1.1 Background

1.1.1 General Purpose Modem The Satellite Communications (SATCOM) Group in the
Avionics Directorate of Wright Laboratory provides satellite communications test support to the
Department of Defense. As part of a continuing effort to upgrade support capabilities, the Group
procured a general purpose modem (GPM) from ComQuest Technologies. This modem was de-
signed to operate at several user-selected data rates and phase-shift-keyed (PSK) modulations. It is
also capable of being remotely controlled by a separate host computer. The capabilities of interest
were the 800 bits-per-second (BPS) receive only binary PSK (BPSK) mode, and the remote control

function.

The 800 BPS receive only mode was specifically installed to demodulate the Defense Satellite
Communications System (DSCS) III Super High Frequency (SHF) telemetry beacon. Included in
the telemetry data is the configuration of the Single Channel Transponder (SCT) which is a package
hosted on the DSCS III satellite. Additional background on the SCT is provided below. The GPM
was designed to demodulate the beacon, decode the SCT configuration telemetry, and present the
data to an external host. The host is responsible for interpreting and displaying the configuration

data.

1.1.2 DSCS III SCT The Single Channel Transponder is a package attached to the host

DSCS 111 satellite. The primary mission of the SCT is to disseminate Emergency Action Messages




(EAMs) to the nuclear capable forces [1). The DSCS III primary communications subsystem
includes eight antennas which can be interfaced in different ways to six transponders {2]. The SCT
can be configured to use one of three uplink antennas; an earth coverage SHF, a multi-beam SHF,
or an earth coverage Ultra High Frequency (UHF) antenna. On the downlink, the SCT uses an
earth coverage UHF antenna on the DSCS III A satellites. DSCS III B satellites also have access to
the channe] 1 SHF transponder. In addition to frequency band choices, the SCT can be configured
to use different modulations and cryptographic devices {3]. These various configuration selections
make the SCT quite versatile. However, what makes it truly unique is the configuration changes can
be implemented by a user terminal operating on the communications channel {4]. This is unusual
because most satellite configuration changes are made by a ground controller through a dedicated

channel] called the Telemetry, Tracking and Control (TT&C) channel.

The SCT flexibility comes with a cost of increased complexity, which can cause satellite
access problems. For example, if an airborne terminal is attempting to turn on the SCT downlink
using the UHF channel while the SCT is configured for SHF, the attempt will fail. To avoid this
problem, users may call a DSCS Operations Center to determine the SCT configuration, or request
a configuration change to the desired mode. Obviously, it may be difficult for an airborne terminal
to make a phone call. To solve having to go up “blind” (not knowing the SCT configuration), some
terminals are equipped with a DSCS III SHF telemetry beacon receiver which can extract the SCT
configuration information from the beacon. Once the configuration is known, the terminal can be

modified to properly access the SCT.

One function of the ComQuest GPM is the demodulation and decoding of the DSCS III
beacon telemetry. The SCT configuration information consists of 100 bits embedded in the beacon
signal. The GPM was designed to present the bits of beacon data to an external device. The major
thrust of this thesis was to obtain the data and display the decoded information in a user-friendly

manner.




The using terminal must not only match the SCT configuration, its clock must also be syn-

chronized with the SCT clock. Included in the SCT telemetry is the time value of the SCT clock [5].

Some terminals use the decoded beacon time to set their local terminal clock to quickly access
the SCT. Other terminals do not have this capability, so they must depend on the accuracy of their
local time standard and the SCT on-board clock. The SCT terminal owned by the SATCOM
Group, the Command Post Modem/Processor (CPM/P), falls into the latter group of terminals. It
cannot set system time from the beacon time directly. In order to reduce SCT access time for this
terminal, this thesis compared the decoded beacon time with the local time standard to determine

the difference.

1.2 Problem Definition

The SATCOM Group of Wright Laboratory procured a general purpose modem which de-
modulates and decodes the DSCS II1 SCT telemetry data. In order to be fully utilized, however,
some method of capturing and displaying the telemetry data was required. In addition, the differ-
ence between the SCT clock and Universal Time Coordinates (UTC) needed to be determ:‘ned to

reduce satellite access time.

1.8 Approach

A literature review was accomplished to determine if any previously published work existed
describing beacon telemetry displays. The research was expanded to include literature on auto-
mated testing to gain background information for display and test systems. Orn - k- 'iterature

search was completed, the in‘-rface work with the GPM was started.

The SCT telemetry display entailed interfacing the GPM to a radio frequency (RF) front end,
receiving the demodulated and decoded data from the modem, and displaying the data in a user-

friendly form. The RF front .ad consisted of a SHF antenna, a low noise amplifier (LNA), and a




downconverter. The telemetry display platform chosen was an IBM compatible personal computer
(PC). The software to control the PC was developed using Borland’s TURBO C++ Professional

software development system.

In addition to the SCT telemetry display of the GPM data, the software was also interfaced
to two other SATCOM Group assets which provide SCT telemetry data. These assets were the
Raytheon Stand Alone Beacon Receiver (SABR) and the AN/ASC-30 Small EHF/SHF terminal.
Both these assets required additional interface software, while the AN/ASC-30 terminal required

additional hardware.

1.4 Current Literature

The intention of this section was to survey the topics of satellite beacon telemetry displays and
automated testing. While documentation on the general topics of satellite beacons and automated
testing was abundant, information about the specific topics of this thesis was sparse. In doing the
research, however, it was discovered the current literature provided information on topics similar to
the ones presented in this report. As a result, this chapter’s emphasis was changed to surveying the
current literature on comparable approaches to solving telemetry data displays and implementing

an automated test capability.

1.4.1 DSCS IIT SCT The only source found which discussed SCT displays was a technical
memorandum by Laux of Wright Laboratory [6]. The report described a Z-80 microprocessor-
based system which received IEEE-488 bus data packets provided by a SCT terminal and displayed
the information using a custom LED display. Laux also mentioned a follow-on project which
would bypass the SCT terminal and input the 100 bits of data directly, but no documentation
was available on this project. In a related area, Robinson presented a method by which the Inter-
Range Instrumentation Group (IRIG) time code standard was generated using bus-level time code

translators [7] . The author discussed the advantages of using the newer bus level interfaces rather




than the traditional external interfaces. Two examples were presented, one using the PC AT/XT

bus which was the bus used for this research.

1.4.2 Automated Testing This area of the literature survey was used to identify if a personal
computer could be used as the display platform for the beacon display software. Several articles
describing automated testing and testing using a personal computer were discovered. Lacy discussed
microwave instrumentation systems enhanced by microprocessors in his conference presentation [8).
Of special interest was his discussion on how to use a personal computer as a platform for automated
measurements. Specifically, he examined what factors to consider when configuring a PC for use in
test and measurement applications, as well as what tradeoffs are possible. Chimene also discussed
architectures, but did not limit his data collection platform to the PC [9]. He presented a technique
which accepts data from subsystems at various clock rates and times. His technique separates the
data collection platform from the telemetry system clock rate. Simms and Butterfield presented
a telemetry system which not only captures data, but also formats and organizes it for future use
[10]. The paper discussed the PC hardware required for the system. A related paper discussed
software developed to process data in real-time and display a “quick look report” for display.
Zimmerman presented a paper which contained structured BASIC software tools, utilities, disc
input/output, and integrated measurement [11]. The tool kit provides a means for integrating
routines for automated test systems. With the literature review completed, work was started on

providing a SCT beacon display for the GPM.

1.5 Overview

Chapter II is an functional description of the system. It describes the hardware interfaces,
cabling requirements, and the Turbo C programs. Chapter III presents an operational description
of the software developed for the SCT telemetry display. The chapter is essentially an extended

users guide which walks through each menu selection describing what functions are available to




the uger. Chapter IV provides start-up procedures which details step-by-step instructions on how
to bring up the telemetry display system and configure it for desired operation. Chapter V ends
the thesis with some conclusions and recommendations. Appendix A provides a list of acronyms
while Appendix B contains the source code listings for all the C code used in the telemetry display

system.




II. Functional Description

2.1 Introduction

This chapter provides a functional description of the SCT beacon display system. The chapter
starts with a background section on the DSCS III SHF beacon, then follows with sections detailing
both the hardware and software developed. The hardware section deals with the interfaces the
software expects to use. The software discussion describes the main features of the source code and

what functions are in each file.

2.2 DSCS IIl SHF Beacon

The SCT configuration information consists of 100 bits. The bit definitions are shown in
Tables 1,2, 3, 4, and 5. Table 1 define the clock bits for both A and B model SCTs. Tables 2
and 3 detail the rest of the telemetry bits for DSCS III A satellites, while Tables 4 and 5 show the

definitions for DSCS III B satellites.

The 100 bits are embedded in a 800 bits-per-second (BPS) pseudo-random noise (PRN) data
stream. The PRN stream is used to modulate the SHF binary phase shift Key (BPSK) beacon
signal. It is broken up into 8-bit frames with each frame 10 milliseconds (ms) long. Table 6 shows
how the frame is partitioned. The first bit is always a logic 0 and is called the sync bit. This allows
the demodulator/decoder to frame synchronize to the data stream. Bits 1 through 5 are outputs
of feedback shift-register sequence generators. The sequences are 25, 27, 29, 31, and 32 bits long.
Bit 6 is a modulo-2 (binary) add of a logic 1 with bit 4 (31-bit sequence). Bit 7 is a modulo-2 add

of the SCT telemetry bit with bit 2, the 27-bit sequence.

The SCT telemetry generator block diagram is shown in Figure 1 {3]. The telemetry infor-
mation is updated every two seconds. It is then shifted out at 50 BPS into a j-rate convolutional
encoder. The encoder adds in a bit for every beacon data bit, thus arriving at the 100 BPS rate

which is used by the PRN generator in generating the 800 BPS modulating signal. It should be




Table 1. DSCS III Telemetry Clock Bit Definitions

Bit | Definition [| Bit | Definition

“Clock Days 40 “ 28 | Clock Milliseconds 800
Clock Days 20 29 | Clock Milliseconds 400
Clock Days 10 30 | Clock Milliseconds 200
Clock Days 08 31 | Clock Milliseconds 100
Clock Days 04 32 { Clock Milliseconds 80
Clock Days 02 33 | Clock Milliseconds 40
Clock Days 01 34 | Clock Milliseconds 20
Clock Hours 20 35 | Clock Milliseconds 10
Clock Hours 10 36 | Clock Milliseconds 05
10 | Clock Hours 08 37 | Clock Microseconds 4000
11 | Clock Hours 04 38 | Clock Microseconds 2000
12 | Clock Hours 02 39 | Clock Microseconds 1000
13 | Clock Hours 01 40 | Clock Microseconds 500
14 | Clock Minutes 40 || 41 | Clock Microseconds 400
15 | Clock Minutes 20 || 42 | Clock Microseconds 200
16 | Clock Minutes 10 || 43 | Clock Microseconds 100
17 | Clock Minutes 08 || 44 | Clock Microseconds 50
18 | Clock Minutes 04 || 45 | Clock Microseconds 40
19 | Clock Minutes 02 || 46 | Clock Microseconds 20
20 } Clock Minutes 01 || 47 | Clock Microseconds 10
21 | Clock Seconds 40 j| 48 | Clock Microseconds 05
22 | Clock Seconds 20
23 | Clock Seconds 10
24 | Clock Seconds 08
25 | Clock Seconds 04
26 | Clock Seconds 02
27 | Clock Seconds 01

O 00 -] M OV N -




Table 2. DSCS III A Telemetry Bit Definitions

Bit || Definition

49 || Broadside Command Bit 18

50 || Broadside Command Bit 19

51 || Broadside Command Bit 20

52 || Bit-Error-Rate Enable(1)/Disable(0)

53 || Command Address Enable(1)/Disable(0)

54 || Uplink Frequency Enable(1)/Disable(0)

55 || LSG WOD 1 Enable(1)/Disable(0)

56 || LSG WOD 2 Enable(1)/Disable(0)

57 || Uplink Modulation AFSATCOM II(1)/AFSATCOM I(0)
58 || Downlink Modulation AFSATCOM I(1)/AFSATCOM II(0)
59 || Uplink Bandwidth Narrow(1)/Wide(0)

60 || Downlink Bandwidth Wide(1)/Narrow(0)

61 || Uplink Signal Strength Bit 0 (LSB)

62 Ji Uplink Signal Strength Bit 1

83 || Uplink Signal Strength Bit 2

64 || Uplink Signal Strength Bit 3 (MSB)

65 || Decovered Baseband Bit 0 (LSB)

66 || Decovered Baseband Bit 1

67 || Decovered Baseband Bit 2 (MSB)

68 || AFSATCOM I Baseband Mark(1)/Space(0)

69 || Receiver Mode Bit 0 (LSB) : 00=SHF Only/01=SHF Only
70 || Receiver Mode Bit 1 (MSB) : 10=UHF Only/11=Commutate
71 {| STG Update Enable(1)/Disable(0)

72 || SHF Antenna Earth Coverage(1)/MBA(0)

73 || Command Accepted Accepted(1)/Reset(0)

74 || AFSATCOM II Downlink Hopping(1)/Fixed(0)




Table 3. DSCS III A Telemetry Bit Definitions (Continued)
Bit || Definition

75 || AFSATCOM II Uplink Hopping(1)/Fixed(0)
76 || Serial Magnitude Command bit 7

77 || Serial Magnitude Command bit 8

78 || Serial Magnitude Command bit 9

79 || Uplink Crypto ILSG(1)/KI-35(0)

80 |I Downlink Crypto LSG(1)/KI-35(0)

81 || Decover Enable(1)/Disable(0)

82 || AFSATCOM I Bypass Enable(1)/Disable(0)
83 || Downlink Bypass(1)/Standby(0)

84 || Downlink EAM(1)/Standby(0)

85 || SHF Bit-Error-Rate Count bit 0 (LSB)

86 || SHF Bit-Error-Rate Count bit 1

87 || SHF Bit-Error-Rate Count bit 2

88 || SHF Bit-Error-Rate Count bit 3

89 |i SHF Bit-Error-Rate Count bit 4

90 || SHF Bit-Error-Rate Count bit 5

91 || SHF Bit-Error-Rate Count bit 6

92 || SHF Bit-Error-Rate Count bit 7 (MSB)

93 || UHF Bit-Error-Rate Count bit 0 (LSB)

94 || UHF Bit-Error-Rate Count bit 1

95 || UHF Bit-Error-Rate Count bit 2

96 || UHF Bit-Error-Rate Count bit 3

97 || UHF Bit-Error-Rate Count bit 4

98 || UHF Bit-Error-Rate Count bit 5

99 i UHF Bit-Error-Rate Count bit 7 (MSB)

100 " Classified Telemetry Enable(1)/Disable(0)
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Table 4. DSCS III B Telemetry Bit Definitions

Bit | Definition

49 || Broadside Command Bit 18

50 || Broadside Command Bit 19

51 }| Broadside Command Bit 20

52 |i Bit-Error-Rate Enable(1)/Disable(0)

53 || Command Address Enable(1)/Disable(0)

54 || Uplink Frequency Enable(1)/Disable(0)

55 || LSG WOD 1 Enable(1)/Disable(0)

56 || LSG WOD 2 Enable(1)/Disable(0)

57 || Uplink Modulation AFSATCOM II(1)/AFSATCOM I(0)
58 {| Downlink Modulation AFSATCOM I(1)/AFSATCOM II(0)
59 || Uplink Bandwidth Narrow(1)/Wide(0)

60 || Downlink Bandwidth Wide(1)/Narrow(0)

61 || Uplink Signal Strength Bit 0 (LSB)

62 || Uplink Signal Strength Bit 1

63 || Uplink Signal Strength Bit 2

64 || Uplink Signal Strength Bit 3 (MSB)

65 || Decovered Baseband Bit 0 (LSB)

66 || Decovered Baseband Bit 1

67 || Decovered Baseband Bit 2 (MSB)

61 || Continuous SHF Downlink Pwr Level Bit 0 (LSB)
62 || Continuous SHF Downlink Pwr Level Bit 1

63 }i Continuous SHF Downlink Pwr Level Bit 2

64 I Continuous SHF Downlink Pwr Level Bit 3

65 || Continuous SHF Downlink Pwr Level Bit 4

66 || Continuous SHF Downlink Pwr Level Bit §

67 || SHF Continuous Downlink Enable(1)/Disable(0)

68
69
70

JI

VPC TLM (1) Bits 61-66,67/(0) 61-64,65-67 Defined
Receiver Mode Bit 0 (LSB) : 00=SHF Only/01=SHF Only
Receiver Mode Bit 1 (MSB) : 10=UHF Only/11=Commutate

11




Table 5. DSCS III B Telemetry Bit Definitions (Continued)

Bit || Definition

71 |t STG Update Enable(1)/Disable(0)

72 || SHF Antenna Earth Coverage(1)/MBA(0)

73 || Command Accepted Accepted(1)/Reset(0)

74 || AFSATCOM II Downlink Hopping(1)/Fixed(0)
75 || AFSATCOM II Uplink Hopping(1)/Fixed(0)
76 || Serial Magnitude Command bit 7

77 || Serial Magnitude Command bit 8

78 || Serial Magnitude Command bit 9

79 || Uplink Crypto ILSG(1)/KI-35(0)

80 || Downlink Crypto LSG(1)/KI-35(0)

81 || Decover Enable(1)/Disable(0)

82 || AFSATCOM I Bypass Enable(1)/Disable(0)
83 || Down!link Bypass(1)/Standby(0)

84 || Downlink EAM(1)/Standby(0) (Both 83,84=Cont SHF)
85 || SHF Bit-Error-Rate Count bit 0 (LSB)

86 || SHF Bit-Error-Rate Count bit 1

87 || SHF Bit-Error-Rate Count bit 2

88 |l SHF Bit-Error-Rate Count bit 3

89 || SHF Bit-Error-Rate Count bit 4

90 || SHF Bit-Error-Rate Count bit §

91 || UHF Downlink Enable(1)/Disable(0)

92 || SHF Downlink Enable(1)/Disable(0)

93 || UHF or SHF Bit-Error-Rate Count bit 0 (LSB)
94 || UHF or SHF Bit-Error-Rate Count bit 1

95 |i UHF or SHF Bit-Error-Rate Count bit 2

96 || UHF or SHF Bit-Error-Rate Count bit 3

97 || UHF or SHF Bit-Error-Rate Count bit 4

98 || UHF or SHF Bit-Error-Rate Count bit 5

99 || UHF or SHF Bit-Error-Rate Count bit 7 (MSB)
100 || Classified Telemetry Enable(1)/Disable(0)

12




able 6. Frame Bit Definitions

Name | Sequence

Sync | Logical 0

25 Bit | 1000010011111000110111010

27 Bit | 100001001011001111100011010

29 Bit | 10000100101100111110001101110

31 Bit { 1000010010110011111000110111010

32 Bit | 10000010010110011111000110111010
Modulo-2 sum of logical 1 with bit 4
Modulo-2 sum of beacon data with bit 2

noted that the GPM is the only demodulator/decoder which takes advantage of the convolutional
encoder by using it in conjunction with a Viterbi decoder to improve the bit-error-rate performance.

The other two receivers just ignore the extra bit.

In addition to the frame synchronization, the data stream provides a means to message
synchronize. The initial message synchronization occurs when the 25-bit and 32-bit sequences are
both a logic 1 for five frames. In other words, a decoder must monitor both sequences, and when
they have reached the 11111 state for the past five frames, message synchronization has been found.
The first bit of the SCT telemetry data (bit 1) is present when the message synchronization pulse
occurs. The message synchronization pulse is present every eighth repeat of the 11111 state of the
25-bit sequence. Once message synchronization has occurred, the beacon telemetry information

can be obtained for display.

2.9 Hardware
This section describes the PC cards which were used to enhance system capabilities and

defines the general hardware interface requirements for the beacon display system software.

2.9.1 PC Cards The PC standard configuration is usually one RS-232 communications port
and one printer port. The system developed for this thesis added an additional serial RS-232 port

(COM2), a parallel data input/output (PIO) card, and an Inter-Range Instrumentation Group
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Figure 1. SCT Telemetry Generator Block Diagram

(IRIG) time standard card. Table 7 show the interrupt definitions, port addresses, and interrupt

vectors used by the software.

Table 7. PC Interface Card Summary

Card | TRQ | I/0 Address | Interrupt [ Vector
Coml | IRQ4 | Ox3F8-3FF 0x0C 0x30-33
Com2 | IRQ3 { Ox2F8-2FF 0x0B 0x2C-2F
PIO | IRQ3 | 0x2F8-2FF 0x0B 0x2C-2F
LPT1 | IRQ7 | 0x370-37F OxOF 0x3C-3F
IRIG | IRQ5 | 0x320-32F 0x0D 0x34-37

The parallel card is a 24-bit parallel input/output device developed by Industrial Computer

Source [12]. The card plugs into a PC-XT slot and comes with an external 37-pin D connector.

The input levels for the card are transistor-transistor-logic (TTL) levels (0,+-5V).

The IRIG card was developed by Bancomm Corporation [13]. The card can be synchronized
to an external IRIG-B source and provide scheduled interrupts to the PC. The device is installed

in a PC-AT slot and is interfaced to an external IRIG standard through a BNC connector. The
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display system software programs the card to synchronize to the external IRIG-B time code source

and provide a 1 pulse-per-second (PPS) on-time interrupt for system time.

The other devices used by the system are the COM1 and COM2 RS-232 serial ports and
the parallel LPT1 port for the printer. The COM1 and COM2 ports are used by the software to

interface to the beacon receivers. Table 8 list the PC port usage by the system.

Table 8. PC Port Summary

Port GPM Raytheon ASC-30
Coml | J6A Beacon | J3 Beacon/Control | Not Used
Com2 | J1 Control Not Used Not Used
PIO Not Used Not Used Beacon
LPT1 Printer Printer Printer

2.3.2 Beacon Receiver Interface

2.3.2.1 GPM The hardware interface to the GPM is through the PC RS-232 serial
communications ports. For the GPM, both COM1 and COM2 are used. Table 9 shows the interface
settings used. COM1 is used to read in the beacon data from the GPM. It must be connected to the
J6A beacon connector on the back of the GPM through a ComQuest provided 20-to-9 pin adapter
cable. COM2 is used to communicate with the GPM through its remote host port. The control
capability is provided by the system software. The port settings shown in Table 9 are the factory
remote-host settings for the GPM [14]. The remote-host connector, J1, is also locaied at the back

of the GPM.

Table 9. GPM Interface Settings
Port | Baud | Data | Parity | Stop
Coml | 9600 [ 7 Bit | Odd | 0 Bits
Com?2 | 1200 | 7 Bit | Odd | 0 Bits

It should be noted that the remote software also uses COM2 when remoting the display to
another site. Therefore, when the GPM is used as the beacon receiver, the control functions are

disabled when the display is remoted by starting the remote master software.
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2.9.2.2 Raytheon The interface to the Raytheon beacon receiver is through COM1
only. The port settings are shown in Table 10. The COM1 port of the PC must be cabled to
the receiver host port, connector J3, on the back of the system. COM1 is used to send start-ug
and control data to the receiver, as well as receiving the demodulated and decoded data from the

receiver.

Table 10. Raytheon Interface Settings
Port | Baud | Data | Parity | Stop
Coml | 9600 | 8 Bit | None | 1 Bit

2.3.28 ASC.30 The ASC-30 interface is more complicated than the others. The
ASC-30 sends a synchronous signal at 800 BPS. It provides demodulated data only, not demodulated
and decoded data as the other receivers. In order to get synchronous data into the PC, the DIO-
24 PIO card was used. The telemetry display system software configures the card for interrupt
operation and data input mode. The pins used are shown in Table 11. Note that pins 1 and 20 arz

tied together to enable interrupts [12].

The DIO-24 requires TTL voltage levels (0, +5V). The ASC-30 data and clock signals are at
RS-232 levels (+12, -12V). An MC1489 line receiver was used to convert the signals to the TTL
level required. The MC1489 was installed in the SABR DAC interface system developed from prior

beacon work [1].

Table 11. DIO-24 Pins
DIO-24 Pin Signal Name
37 800 BPS Data
1 Beacon Clock
19 Grouna
1 wired to 20 | INT Enable Jumper

2.3.2.4 Remote Equipment The SCT beacon display system can be remoted to an-
other location using Hayes-compatible modems. The remote software can be used only with the

GPM and Raytheon receivers. In addition, the remote master software uses COM2 to relay the
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data, so the GPM control functions are disabled when remoting the display. The communications
settings are shown in Table 12. The modems used wer= ZOOM model FX9624 and CTS DATACOM
mode] 2:24ADH. It is recommended the DATACOM or a ZOOM modem be used at the local site,
while the ZOOM be used at the remote site. Erratic behavior occurs when the ZOOM tries to
initiate the connection to the DATACOM. The receive modem detects the ring, but when it puts

up the carrier both modems disconnect.

Table 12. Remote Interface Settings
I"Function | Port | Baud | Data | Parity | Stop
Master | Com2 | 2400 | 8 Bit | None | 1 Bit

Slave Coml | 2400 | 8 Bit | None | 1 Bit

2.4 Software

This section details the software developed for the beacon display system. Each C language

file is discussed and salient features of particular functions in the files are presented.

2.4.1 Overview The software was deveioped using the Borland Turbo C++ Professional
software development system. The Turbo-C project facility with the interactive editor environment
was used to create the system. The project facility allows multiple file programs and provides all

the MAKE dependency information to compile and link the eatire program

The project consists of 12 header files (.H files} and 19 C files (.C files}. The project contains
approximately 16,000 lines of compiled code which links to a 100,000+ byte executable file. The

executable is called “SCT.EXE”. Tables 13 and 14 list the files and their sizes.

2.4.2 Design The initial design methodology tried was an object oriented approach. After
the first design review, however, the actual system design was developed using a functional design
methodology. The reason for the change was limited experience with the object oriented paradigm.

The final product was divided into six functional blocks. The blocks are: receiver, decode and
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Table 13. .C Files

Name Size

ASC30.C 7191
CONTROL.C 6231
CURSOR.C 3068

GPM.C 3303
INIT.C 1983
IRIG.C 6868
KEYBOARD.C | 2753
MAIN.C 5448
MENU.C 4166
OPTIONS.C | 12969
PIO.C 2769
PORT.C 7936
PRINTER.C 1632
RAY.C 2884

REMOTE.C 6165
SCREEN.C 17640
STIME.C 2797
TIMER.C 2465
WINDOW.C 5390

Table 14. .H Files
Name Size

CURSOR.H 462 |
INTERUPT.H [ 681
IRIG.H 1367
KEYS.H 1624
MENU.H 1200
MODEM.H 412
PIO.H 1187
PORT.H 1731
SCREEN.H 357
SYSTEM.H | 1215
TIMER.H 558
WINDOW.H 645
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display, system time, user interface, remote, and control. Each block may contain additional sub-
modules which were required to implement software primitives for the parent functional block. In
addition, the SCT telemetry display system was designed as a software state machine. The states
were aligned with the functional blocks. The primary functions of each block and the states of the

system are discussed below.

2.4.2.1 Receiver Block The receiver functional block provides the interface to the three
beacon receivers. All receivers required a unique software interface. The primary function of the
receiver software was to obtain the 100 bits of beacon telemetry data from the receiver, and then
call the decode and display functional block to display the information. The GPM and Raytheon
interfaces use the interrupt driven RS-232 port software to capture the input data from the receiver.
Interrupt driven port software was required because the beacon receivers provide data at 9600 baud
which is too fast for polled port software to operate. The ASC-30 receiver uses the PIO interface
(also interrupt driven) to capture the 800 BPS data delivered by the AN/ASC-30 beacon receiver.
Additional functions were required in this interface to locate the frame sync bit and obtain message
synchronization. Once message synchronization is found, the frame sync bit is monitored to ensure

the software stays synchronized to the 800 BPS PRN sequence.

All three receiver software modules load the captured beacon telemetry data into a global
array named data. Once all bits have been obtained, routines in the decode and display functional

block are called to update the PC screen display.

2.4.2.2 Decode and Display Block The decode and display functional block was de-
signed to decode the 100 bits of SCT telemetry information delivered from the receiver functional
block and display the information on the PC screen. The block also uses several global variables to
determine which model satellite to display (DSCS III A or DSCS III B), and the status informa-

tion listed on line 25 of the telemetry display. The software only updates the screen when beacon
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information has actually changed. This screen update method was used to minimize CPU cycles

for screen updates saving them for data acquisition and processing.

In addition to being called by the receiver software, routines in the decode and display block

are called by the system time block to display the system clock and date.

2.4.2.3 System Time Block The system time functional block routines were used to
generate the system time and date for the beacon display. There are two timers available. The first
is an MS-DOS timer which uses the BIOS timer function to generate a 1-PPS interrupt. When the
interrupt occurs, a call to MS-DOS is made to get the PC time. The time value is then formatted
and display<1 on the screen. A call to the MS-DOS date software interrupt is made at timer
initialization and when the hour is updated. The hourly call was installed to check for 24 hour

roll-over. The timer interrupt occurs asynchronously which means that it may occur at any time.

The other timer available is an IRIG timer, provided a Bancomm IRIG card is installed
in the PC. The software was designed to configure the IRIG card for a 1-PPS interrupt. When
the interrupt occurs, an interrupt service routine requests time from the card, and then displays
the values to the screen. The IRIG time format includes a date which is initially formatted and
displayed to the screen, then monitored for changes. When a change occurs, the new date replaces

the existing date on the PC screen. The IRIG timer interrupt can also occur at any time.

2.4.2.4 User Interface Block The user interface functional block was designed to pro-
vide the PC interface to the operator. It involves the keyboard and menu software drivers. The
keyboard software chains to the BIOS keyboard interrupt service routine and intercepts all key-
board inputs when the beacon display is on the screen. When the menu software is employed, the
keyboard interrupt is removed for menu processing. In addition, when the menu is displayed, the

receiver software is disabled and telemetry updates are halted.
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The menu software originates in the options section of the user interface block. The options
software contains the menu data and the functions called when the user selects a menu item. It
calls the menu software to display and manipulate the menus. The menu program in turn calls the
window software to open and close windows for menu displays. This layered approach allowed the
lower level software in the menu and windows programs to be designed with re-use in mind. Only

the options software is specific to the SCT telemetry display system application.

2.4.2.5 Remote Block The function of the remote block is to remote the beacon display
to another location. The design has two parts, one for the local display where the beacon receiver
is located, and one for the remote location. The link currently supported by the software is over
a phone line using Hayes-compatible modems (AT command set). The software at the local site is
called the remote master and initiates the phone call. The software at the remote location is named
the remote slave and must be up and waiting for the master to call for the system to synchronize
properly. The remote slave answers the phone and initiates the handshaking to synchronize with
the master. Once master/slave synchronization has been accomplished, the master sets a global
flag informing the receiver block to also remote the incoming beacon data to the modem port, as
well as send the satellite name at the end of the data stream. The remote slave software also sets
a global variable for the receiver block enabling additional software which monitors the satellite

name delivered by the remote master to update the PC screen when required.

2.4.2.6 Control Block The control functional block was designed to interface and com-
mand the GPM and Raytheon beacon receivers. This block was provided as a user enhancement
80 both of the receivers can be initialized and configured from within the SCT telemetry display
program. This saves the user from having to exit and restart the program if a receiver configuration

change is required.

21




2.4.2.7 State Diagram In addition to designing functional blocks for the SCT teleme-
try display, the program was designed to operate as a software state machine. Figure 2 shows the
states defined and the transitions requirements. The syntax for the transition state diagram was
developed by Rumbaugh [15]. The transitions into each state are shown on the arcs of the diagram.
The DO functions are listed below and describe the primary functions of each state. If no transition

condition is present on an arc, then the transition occurs when the DO function completes.

Menu DO operations:

1. Process User Selections.

Receiver DO operations:

1. Capture beacon data from beacon receiver or modem port, put in data array.
2. If remote master, relay incoming beacon data and satellite name.

3. If remote slave, perform 1 above then get satellite name.

Display DO operations:

1. Compare new data with old, update when bits are different.

2. If called from time, display new system time and date.

Timer DO operations:

1. 1 PPS interrupt occurred, update system time, update system date if required.

Remote DO operations:

1. Master enabled, configure modem, get phone number, call and synchronize with slave.

2. Remote enabled, configure modem, wait for master to call, answer phone and synchronize

with master.
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Control DO operations:

1. GPM Start enabled, send GPM beacon mode commands to GPM over COM2.

2. GPM Window enabled, send keyboard keystrokes to GPM, echo GPM responses to

screen.

3. Ray Start enabled, wait for Raytheon to complete self test, get satellite from user, send

proper oscillator commands to the Raytheon receiver.

4. Ray Offset enabled, get offset frequency from user, format and send oscillator commands

to the Raytheon receiver.

Start <Q><Y>
Receiver
Do: 1,2,3 Stop
<ESC>
[100 Bits Captured]
Menu Display
Do: 1 <F1> Do: 1,2
Done Done 1PPS T
/ Select
Control Timer
Do:1or2or30r4 Do: 1
Select
Remote
Do:1or2

Figure 2. State Transition Diagram

2.4.8 Source Code The system development was an incremental process. It started with
attempts to read data from the beacon receivers. The first interface attempted was to the ASC-30.

The first interface completed was with the Raytheon system. Using the experience gained by

23




debugging the Raytheon software, the ASC-30 program was corrected and completed. The GPM
interface was competed after the GPM was delivered. When it was delivered, however, it was
discovered that the decoder did not operate properly. To help solve the problem, ASC-30 800 BPS
data was captured and sent to ComQuest. The decoder problem was identified and the control

ROMs were updated to correct the problem.

With the receiver interfaces completed, the telemetry decode and display software was de-
signed and implemented for the DSCS III B satellite. After debug and test, the software was

updated to include decoding and displaying of DSCS III A satellite telemetry.

Once the decode and display functions were complete, the keyboard interrupt drivers and
initial menu software were developed. Changes to the menu software continued up through the end

of the project.

With the delivery of the IRIG card, both system timer software functions were implemented.
Calendar conversion routines were added to complete the beacon screen display. The system was
then demonstrated to Wright Laboratory personnel and it was recommended that each satellite
name be available for display. They also requested the remoting capability. Both additions were
then implemented. The final enhancements (after the remoting capability) to the display system
were the addition of the logging and control software, which enable users to document beacon

configurations and control the GPM and Raytheon beacon receivers.

2.4.8.1 Start-UP and Control Files This section briefly describes the three files which

contain the global variables, the control functions, and the initialization routines.

SYSTEM.H The SYSTEM.R file contains the system defined global variables. An attempt was
made to limit the use ot global variables, but timing and memory constraints forced their
use to avoid parameter passing overhead. The global variables are actually declared in the

MAIN.C file by the Turbo C compiler.
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MAIN.C The required main() function resides in this file. The program entry and exit points
occur here as well. The entry point is in main() where the optional command line argument is
evaluated. Main() also calls init() to initialize system parameters, and then calls the selected
receiver software for telemetry data capture. In addition, all menu and logging functions are
called from main(). The MAIN.C file also contains the finish() routine which performs all

necessary functions to gracefully exit the program to MS-DOS.

INIT.C This file contains functions which initialize system variables. The init() function also calls

the options() function to display the menu for user initial inputs.

2.4.8.2 Recetver Files The files listed below contain the code that interfaces to the

beacon receivers. The software uses the port driver software to control the data acquisition into

the PC.

GPM.C The GPM.C file contains the routines necessary to decode the beacon telemetry bits
from the ASCII characters sent by the GPM. The gpm() function opens the receiver port
(COM1) for the data input. The GPM receiver packs the bits four at a time, from right to
left (MSB — > LSB). Then, an offset is numerically added to create an ASCII character. The
bits are all collected and packed, and then the characters are sent to the PC. At the end of
the 100 bits of data, the GPM sends an “H” character. To start the next update, the receiver
sends a carriage return and line-feed, followed by two spaces. The code traps on the line feed,
ignores the spaces, then decodes the telemetry bits. Once the bits have been obtained, the

display software is called to display the telemetry update.

There is additional software in GPM.C that detects when the GPM has stopped sep ing
data. A notice is posted on the screen alerting the user. The notice is removed when data is

received by the COM port.

RAY.C This file contains the functions required to obtain and parse the beacon telemetry bits

from the characters sent by the Raytheon beacon receiver. The data format is different than
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the GPM. The bits are grouped eight bits at a time, from left to right (LSB — > MSB), and
no ASCII offset is added. In addition, the data stream is preceded by the string “START”.
The Raytheon receiver sends the telemetry bits as they are demodulated and packed, not
waiting to collect all 100 bits. The software traps on the “START” string header, then strips
out the data as it is sent. Once the 100 bits are obtained, the decode and display software is
called to update the SCT configuration display. The Raytheon software also contains a port

timer which notifies the user if the system is not receiving data from the beacon receiver.

ASC30.C The ASC-30 receiver software is more complex than the other two receiver packages.
This is because the ASC-30 does not pull out the telemetry bits from the 800 BPS data
stream. The ASC-30 is a demodulator only. The software first finds the sync bit in the data
stream. Since the ASC-30 may phase-lock 180 degrees out of phase, the software searches for

both a 1 and a 0 sync bit. An invert flag is set if data inversion is required.

Once the bit synchronization is found, the software attempts to find message synchronization
by monitoring the 25- and 32-bit sequences for the 11111 pattern. When it is found, program
control is passed to the telemetry recovery software where the beacon bits are decoded from

the data stream. The sync bit is monitored for loss of synchronization.

The ASC-30.C software does not provide remoting capabilities. This is because the PIO card
uses the COM?2 interrupt request and vector, as well as requiring major software modifications
to send the acquired data over the phone link. These changes were not implemented so other

enhancements could be made in the time allowed.

Another problem with the ASC-30 receiver software is that it loses message synchronization
when the display system is updating system time. This is due to the added computational
load of the ASC-30 software. The system time functions are disabled when the ASC-30
program is called. They may be restored by using the menu system. The problem exists on

80286 (12 MHz or slower) CPU based machines.
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2.4.8.3 Display Files The display files contain the code used to display the beacon
data, configure and control the screen, and implement the menuing system. These files are the

largest programs in the display system.

SCREEN.C / SCREEN.H The SCREEN.C file contains all the decode and display software for
the telemetry display screen. It is the largest file in the project. The routines are called from
the receiver software when a screen update is required. The decode software compares the
new beacon data with a copy of past beacon data and then updates any changed information.
This means that screen updates occur only when beacon information has been changed. This

method was used to minimize screen writes, saving CPU cycles for the decoding software.

The routines are partitioned in the same manner as the display screen. There are routines for
displaying system time, beacon time, beacon status, and beacon configuration. Also included
are routines to update the lower left and lower right blocks of the screen. In addition, there
is a routine to update the labels and borders. All blocks are relative to base points which are

declared as package global variables.

SCREEN.H contains the file function prototypes and package variables used in SCREEN.C.
In general, the .H files were created for interface purposes to define the functions available
to external programs, and to declare package global variables required by functions in the
file. Global function declarations are performed in the C language by means of function
prototyping. Function prototypes are declarations (usually in a .H file) of the function name,
the number and type of parameters passed to the function, and the type of the function
itself (the type of value returned by the function). This allows external programs to call and

interface properly to the prototyped function.

CURSOR.C / CURSOR.H These routines perform cursor manipulations. They are modified
versions of code presented in the Turbo C book by Stevens [16]. While many functions were

included, the only ones used were the hide cursor and display cursor programs.
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OPTIONS.C This software package is the second largest file in the project. It contains the code
which defines the menus for the system. The functions in MENU.C actually implement and
display the menu, but the software in OPTIONS.C contain the data structures for the menus,

as well as the programs which are executed when the user selects a menu item.

MENU.C / MENU.H This file contains the functions which display and manipulate the menus.
This software is called when the user presses the < F1 > function key. It is also a modifica-
tion of software from [16]. When called, the software displays the menu information passed
to it. The software monitors the arrow keys, the carriage return key, and the escape key.
Each direction key moves the highlighted area of the menu. Carriage return executes the
selected function, while escape exits the menu software. The code uses window primitives in

WINDOW.C to open and close windows for each menu.

WINDOW.C / WINDOW.H This code allows the user to open and close windows. The cur-
rent active window is the last one opened. The software can support up to ten open windows.
In addition to windowing functions, the software provides display notice, error message, and

yes/no input specialty windows.

2.4.9.4 System Time This section of the system software generates the the system
time for the display and the beacon clock offset. In addition, calendar functions are contained in

the files to convert the dates for display to the PC screen.

STIME.C The STIME.C file contains the routines used to produce the MS-DOS system timer.
This timer is implemented using the BIOS timer interrupt. A counter in the timer interrupt

service routine determines when to update the system time.

In addition to the timing functions, calendar functions were used to change the MS-DOS
date in terms of day and month to a linear day of year. January 1 is considered to be day 1.

The calendar conversion routines are conversions of PASCAL public domain software found

in [17).
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IRIG.C / IRIG.H IRIG.C software disables the MS-DOS timer, initializes the IRIG card, and
provides an interrupt service routine to update the system time and calculate the beacon clock
difference. It also provides routines to disable the card and interrupt driver. The initialization
routine configures the IRIG card to synchronize to an external IRIG B time standard, then

interrupt the PC at one second intervals when the “ON TIME” IRIG event occurs.

The IRIG.H file contains the port address, interrupt request (IRQ), and interrupt vector
assignments for the card. If the IRIG hardware address or interrupt values are changed, the
values in this file must be updated to match the change, or the software will not be able to

access the card.

There is an intermittent problem with the IRIG system timer. It usually occurs when the
program is interrupted and the IRIG card is not reset or the interrupt not disabled. The card
still initializes normally, but will not generate the 1 PPS interrupt. The fix was to turn off
the PC for at least one minute. This resets the card for normal use. It is not know why the

problem occurs, or why the fix works.

2.4.3.5 Ports The port files contain the software primitives to control the data acqui-
sition ports. The ports used were the COM1 and COM2 serial RS-232 ports and a DI0-24 parallel

port.

PORT.C / PORT.H PORT.C contains the software required to interface with the PC serial
ports. These are the port drivers. The current version of the software supports the COM1
and COM2 ports. The receive software is interrupt driven and provides a buffer of 1024
characters for received data. The transmit routines are not interrupt driven, but will wait
until the transmit Universal Asynchronous Receiver/Transmitter (UART) is ready so data is
not overwritten. The code provides interrupt service routines for both ports. In addition, the
receive software will relay data to the remote port (COM2) when the display system is in the

remote mode.
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The PORT.H file contains the function prototypes, but more importantly, contains the port
addresses, IRQs, and interrupt vector definitions for the RS-232 ports. The values are shown

in Table 7 used are the standard defined for the PC AT [18].

PIO.C / PIO.H These files contain the software to initialize and use the DIO-24 PIO card. Like
the COM ports, the PIO software provides interrupt driven receive capability with a 1024

character buffer. The code also provide a transmit capability, but it is not used.

Like the PORT.H file, the PIO.H file contains the adcress, IRQ, and interrupt vector defini-
tions for the DIO-24 card. Again, any changes to the hardware settings require changes in

PI10.H so the software can communicate with the card.

2.4.3.6 Remote This section of the display system software was implemented at the
request of the Wright Laboratory. The functions take the beacon display running at the receiver

location and remote the display to a different site using a telephone link.

REMOTE.C REMOTE.C has four main routines which implement the start remote master,
start remote slave, stop remote master, and stop remote slave functions. The start routines
initiate the modem, dial or answer the phone, synchronize with each other, and then display
the beacon telemetry data. The start remote master sets a global flag telling the receive
port software to relay data to COM2 for remoting. The start remote slave software opens
the COM1 port, receives the receiver type from the master, then exits to the proper receiver

software.

Both stop routines hang up the phone and reset the modem. The remote master will detect
when the remote slave hangs up and stop rzlaying the data. The reniote slave will display a

“NO DATA” notice if the master stops sending data.

30




MODEM.C / MODEM.H The MODEM.C software was incorporated into the remote file. It

contained the primitives used to control and use the modems. The software assumes Hayes

compatible modems using the AT command set.

MODEM.H contains the actual modem control strings. If different modems are required,

then this is the file to modify with the proper modem control instructions.

2.4.3.7 Beacon Receiver Control The control file was added to allow the user to bring
up and configure the GPM and the Raytheon receivers without exiting the SCT telemetry display

program.

CONTROL.C Tne four receiver control files are located in CONTROL.C. The two GPM f{unc-
tions are gpm.start() and gpm.window(). The start code configures the GPM for beacon
operation. The window software allows the user to send commands to the GPM. It takes
the keyboard input and sends it to the GPM, and then echoes all GPM responses to the PC
screen in the active window. The GPM window software was specifically installed to reset
the GPM back to the factory default settings (the IN command) [14]. The GPM RS-232 port
(connector J1) must be set to the factory default sections which are listed in the hardware

section of this chapter.

The two Raytheon control programs are ray.start() and ray.offset(). Both programs are
conversions of the Raytheon Pascal code delivered with the beacon receiver. The C equivalent
programs can replace the PASCAL program if desired. The start code allows the user to bring
up and configure the receiver. The offset function ~alculates frequency offset commands to
be sent to the receiver. The frequency offset code was included and tested for completeness,

but frequency offsets were never required during the work on this thesis.

2.4.9.8 Support Files The files listed below provide software primitives for control of

the PC hardware.
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TIMER.C / TIMER.H These files allow the system to chain to the BIOS system timer inter-
rupt. The interrupt service routine is used to determine port timeouts and to implement the

MS-DOS system time generator.

INTERUPT.H This file contains a general list of interrupt definitions used throughout the sys-
tem. The file was developed with re-use in mind, so it contains several definitions that are

not used.
KEYS.H This file contains the PC BIOS keyboard scan codes used by the system.

KEYBOARD.C Keyboard control routines are located in this file. It chains to the existing
keyboard interrupt and provides an interrupt service routine to obtain keystrokes for the
display system. It also contains a versatile get string routine (my_cgets) which is used for all

user string inputs.

PRINTER.C As the file name suggests, this file has the printer driver routines in it. Included is
a function checking the printer port for problems. It was developed to ensure the system did

not crash when the printer had a problem.

2.5 Summary

This chapter presented an overview of the SCT telemetry data format, the hardware used
by the display system, and the source code developed for the system. Chapter III presents an

operational view of the SCT display system.
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III. Operational Description

3.1 Introduction

This chapter provides an operational description of the SCT telemetry display software. It
starts with an overview of how the system was designed to operate, follows with how to bring the
system up, and then discusses the different operating modes available to the user. After covering
system modes, each menn selection is detailed as to its function and what it does to the operation,

or state, of the SCT telemetry display system.

3.2 OQOverview

The SCT telemetry display software was designed to run on an IBM compatible personal com-
puter and interface to one of three DSCS III SHF beacon receivers. The receivers are the ComQuest
General Purpose Modem, the Raytheon Stand Alone Beacon Receiver, and the AN/ASC-30 Small
EHF/SHF Terminal. The display system uses an RS-232 communications port to interface with
the GPM and Raytheon receivers. The ASC-30 interface is through a parallel data acquisition
card. In addition, the display system provides control of the GPM and Raytheon systems through
RS-232 ports. The GPM uses COM2 of the PC, while the Raytheon system uses COM1 for both

the control and beacon data ports.

For all harZware interfaces, the beacon display system has unique software interfaces to parse
out the beacon data. The parsing software then calls the decode and display software to display
the beacon configuration information on the PC screen. Figure 3 shows a DSCS III A display while

Figure 4 shows a DSCS III B display.

The executable form of the program is named “SCT.EXE”. To start the program, the user
types SCT at the MS-DOS prompt. The user must ensure the program is on the current drive,
or that a path name is used in front of the program name to tell DOS where the program is

located. The program initializes the software variables and then displays the options inenu shown
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in Figure 5. Note that the default receiver is the GPM. The pull-down menu options are discussed
later in the chapter. To exit the options menu, the user presses the ESC key. The display system
then executes all enabled options and modes. To change any option, or mode, the user presses the
< F1 > function key to bring up the options menu again. To exit the program, the user presses
the < @ > key to bring up the notice shown in Figure 6. When the user presses the < Y > key,

the program terminates by closing all files and ports and exiting to MS-DOS.

Figure 5. Options Menu

The primary function of the software is to decode and display the SCT beacon telemetry data
delivered by one of the beacon receivers. The configuration display is shown in Figures 3 and 4.
The information is displayed in five blocks. The first block is the decoded SCT clock time shown
on line three. The second block is located in the upper left quadrant and is titled “Status”. The
information in this block was singled out specifically for SATCOM Group use when attempting to
command the SCT. Block three is titled “Configuration” and is located in the upper right quadrant
of the display. It contains pertinent information about the commanding configuration of the SCT.

Blocks four and five are located in the lower left and lower right quadrants of the display screen,
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Figure 6. Beacon Display Quit Prompt

respectively. They display the remaining SCT beacon information. Block four is interesting because

this is where the major differences between the DSCS III A and DSCS III B satellites are displayed.

In addition to the decoded beacon information, the SCT display system provides a satellite
name, system time, system date, and system status information. As shown in Figure 4, the satellite
name is on line one (DSCS III B14), while the system time and system date are located on line
two. The display system status is located at the bottom of the display on lines 24 and 25. The
status line shows the user commands available (Quit, Options, and Print) and the display systems
configuration. The system configuration information consists of the beacon receiver used, the
satellite model (DSCS III A or B), if the IRIG card is setting system time, and the system logging
status. In addition, when the PC is equipped with a Bancomm IRIG card and the IRIG mode is
enabled, line four of the PC display screen is used to display the difference, in seconds, between the
system and the most recent decoded beacon time. Figure 3 shows the difference display when the
system is using the GPM beacon receiver. The IRIG option, along with the other mode options, is

discussed next.
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3.8 System Modes

The software has additional user selected modes, or capabilities, available. The default, or
“normal” mode, is when the display system is interfaced to one of the beacon receivers displaying
the SCT information with the MS-DOS timer setting the system time. There are four additional
modes: IRIG, Remote, Logging, and Control. These modes are enabled using the menu software
activated by pressing the < F'1 > function key. Most modes are independent of each other. In
other words, they can all be enabled at the same time. The exception occurs when the system is in
the remote mode as the slave. In this case, the remote slave cannot implement the IRIG or Control
modes because the remote master site is the system interfaced to the beacon receiver. The remote
slave is interfaced to the telephone modem. The menu description section later in this chapter

discusses the remote slave and remote master software in more detail.

As mentioned before, the IRIG mode enables additional software to use a Bancomm 630AT
IRIG card to generate the system time, which is synchronized to a local IRIG B time standard [13].
The software generates an on-time interrupt, calculates the difference from the most recently de-

coded beacon SCT clock time, then displays the difference as shown in Figure 3.

The Remote mode consists of two additional pieces of software. The display system can be
configured as either the remote master or the remote slave. The remote master is the system
interfaced to one of the beacon receivers. The master software initiates the phone call to contact
the slave at the remote site, sends the receiver type and satellite name to the remote slave, and then
relays the beacon information as it comes in to the PC. The remote master continues to perform

its own decoding and display duties while sending data to the slave.

When the remote slave software is started, it disables functions which are no longer appro-
priate (such as receiver selections) and waits for the remote master to call. When contact and
synchronization is established, the remote slave obtains the receiver type and satellite name, and

then operates in the normal mode.
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The logging modes allow the user to capture the beacon display screen and save it to the
printer or disk. The capture can be initiated by the user, a watchdog timer, or by the command
accepted bit embedded in the decoded beacon telemetry data. All functions are independent and

can be enabled at the same time.

The control mode will allow the users to control, or interact, with the GPM and Raytheon
beacon receivers. Both receivers were designed to interface with a remote host, and the control mode
software takes advantage of this. The control mode also provides start-up control and commands

for both receivers.

More details the modes and functions are discussed next as each menu selection is detailed.

The logical place to begin the description is with the main menu selections.

3.4 Menu Description

3.4.1 Main Menu Figure 5 shows the main menu selections of the SCT beacon display
system. They are Receiver, Time, Satellite, Remote, Log, and Control. The left/right arrow keys
move the highiighted main menu selection. At each menu item, the menu display software pulls
down vertical sub-menu selections. The up/down arrow keys will move the highlighted vertical
menu selection. A selection with a check mark indicates that particular menu item was selected
and executed previously. To change the display parameters, the user moves the highlight to the
desired pull-down menu item, then presses the carriage return < CR > key. To exit the menu

driver software, the user presses the < ESC > key.

Menu items with an asterisk are disabled selections which can only be accessed when the
SCT display system is in a particular mode, such as the remote slave mode. The following sections

describe the pull-down menu items in detail, including how to get into the remote slave mode.

3.4.2 Receiver Menu The Receiver pull-down menu selections consist of four items; GPM,

Raytheon, ASC-30, and Remote. The menu is also shown in Figure 5. Note the Remote selection
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is disabled since it is in reverse video and followed by an asterisk. These selections allow the user
to tell the system which SCT beacon receiver is connected to the PC. The three beacon receivers
are the ComQuest General Purpose Modem (GPM), the Raytheon Stand Alone Reacon Receiver
(Raytheon), and the AN/ASC-30 Small EHF /SHF Terminal (ASC-80). The system default receiver
is the GPM. The pull-down menu item with the check mark tells the decode and display software
which interface software to use and which port the data will be coming in from. Chapter II discusses

the actual implementation details of the software and hardware.

The Remote selection is enabled only when the display system is in the remote slave mode.
When in this mode, the remote master location controls the beacon receiver selection, so all other

selections are disabled. Execution of the Remote menu item results in an error message.

3.4.83 Time Menu The Time menu item is used by the system to determine which time
source will be used to set the system time. The user has two choices, MS-DOS and IRIG (Figure 7).
The default is MS-DOS. If the user selects the MS-DOS menu item, the software disables the IRIG
interrupt (if it was enabled), and then uses the MS-DOS timer interrupt to generate a one pulse-

per-second (PPS) update of the system time display.

If a Bancomm IRIG card is installed in the PC, the user can enable the IRIG mode by
selecting the JRIG item on the Time vertical menu. As the software initializes the IRIG card,
Figure 8 appears. The card is used to generate a one PPS interrupt to display system time. In
addition, the card time is used to calculate the difference between the IRIG time and the most

recently decoded beacon clock time. The resolution of the difference calculation is in seconds.

3.4.4 Satellite Menu The Satellite menu item allows the user to select which DSCS III
satellite the beacon receiver is demodulating. The pull down menu is shown in Figure 9. The menu

selections list the possible DSCS III satellites available [19]. The software uses the information
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from this menu selection to determine which satellite name to display on the top line of the beacon

information display window, as well as the type of satellite (DSCS III A or DSCS III B).

The Other selection allows the user to input a satellite name other than the ones listed on
the menu. The entered name will be displayed on the top line of the beacon information window,
but the satellite type is assumed to be DSCS III B. Figure 10 shows the data entry template for

the user to enter the satellite name.

The disabled Remote item under the Satellite main menu option (Figure 9) is similar to the
Remote selection shown in the Receiver pull-down menu. This selection is enabled only when the
software is in the remote slave mode and the remote master is setting the satellite name. Selecting

the Remote item when it is enabled results in an error message.

Figure 9. Satellite Menu

3.4.5 Remote Menu The Remote pull-down menu selections are shown in Figure 11. These
software options allow for remoting the beacon display to a different location over a telephone link.
The initial menu has four selections, two enabled and two disabled. The Start Remote Master item

tells the display system it is now in the remote master mode and is expected to make contact with
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Control

Figure 10. User-Selected Satellite Name

the remote slave and begin relaying data. The remote master software initializes the modem, then
prompts the user for a phone number to dial as shown in Figure 12. Once the software has the
phone number, it ‘nstructs the modem to dial the number and waits for the slave to answer. If
the slave answers within 15 seconds, the slave and master exchange synchronization messages to
establish contact. The remote master code displays the message shown in Figure 13 while waiting
for the slave software to answer. Once synchronization has been obtained, the master software sets
a global flag telling the port software to also send beacon data to the remote site. If synchronization

fails, an error message is displayed and the master software returns to the main menu.

If the slave fails to answer the phone within 15 seconds, the timeout message shown in

Figure 14 is displayed. The user can continue to wait, or exit the master software.

Once the system is in the remote master mode, the only menu selections enabled in the
Remote pull-down menu is the Stop Remote Master item. If the user selects this menu item, the
software instructs the modem to hang up the phone and reset. Once the modem is reset, control is

returned to the receiver software in the normal beacon display mode.
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Figure 11. Remote Menu
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Figure 12. Phone Number Prompt
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Figure 13. Remote Master Wait Notice

The software operating at the remote slave site must be in the remote slave mode. There are
two ways to get the display system into this mode. One is for the user to select the Start Remote
Slave item in the Remote pull-down menu. The other is to specify remote slave at system start-up
by typing SCT REMOTE at the MS-DOS prompt. The remote slave software initializes the
modem and puts it into the auto-answer mode. It then waits for the master to initiate a phone
call. When the master does call, the slave software initializes the synchronization sequence after a
carrier is detected. Once the proper handshaking sequence is accomplished, the master sends the
beacon receiver type (GPM or Raytheon) and the satellite name to the slave. The remote master
software cannot be used if the ASC-30 is the beacon receiver due to system configuration problems
discussed in Chapter 11. The slave then starts the proper parsing software and program control is

turned over to the receiver software.

To exit the remote slave software, the user selects the enabled Stop Remote Slave menu item

in the Remote pull-down menu. The slave software instructs the modem to hang up the phone
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and reset. When reset is completed, the slave software returns control to the decode and display

software where the user can exit the program by typing the < @ > then < Y > keys.
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Figure 14. Remote Master Contact Timeout

3.4.6 Log Menu The next main menu selection is the Log item. The pull down menu is
shown in Figure 15. As can be seen, there are four seiections: Trigger Print, Timed Print, Trigger
Disk, and Timed Disk. The selections put the display in different logging modes, depending on
which menu items are selected. The menu selections with the check marks are the logging modes

enabled.

The Timed Print and Timed Log items allow the user to select timed intervals to print, and/or
save to disk, the beacon information display. Figure 16 shows the user prompt screen for the interval
timer input. The user has a choice of 1 to 120 minute intervals. When the interval timers are
enabled, the system captures, then prints (or saves) an initial beacon screen three seconds after the
item is selected. The delay allows the decoding software to capture a current beacon configuration

2 ~d displsay it to the screen.
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The Trigger Print and Trigger Disk logging modes tell the decode software to monitor the
command accept bit in the beacon information (see Chapter II}). When the bit toggles to TRUE,

the decode software signals the system to print (or save to disk) the current beacon display.

To disable any active logging modes, the user selects the desired menu item and presses

< CR >. The selection will toggle and disable the logging mode.

3.4.7 Control Menu The pull-down menu selections under the Control main menu item
allow the user to interface with the GPM and Raytheon beacon receivers. The selections are shown
in Figure 17. The GPM START menu item opens the winaow shown in Figure 18. This software
package sends the proper configuration commands to the ComQuest GPM for DSCS III beacon
operation. The commands are described in the GPM reference manual [14]. Once the commands
are sent, the software waits for three seconds to allow the user time to check the GPM responses
for errors. If an error has occurred, the GPM Window menu item can be used to interact with

the GPM through its remote control port. Figure 19 shows the GPM control window. The GPM
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Window software sends the user keystrokes to the GPM and prints the GPM responses to the PC

screen in the window. It was installed to initialize and check the GPM for proper operation.

The Ray Start menu item provides the software required to bring up the Raytheon Stand
Alone Beacon Receiver. Figure 20 shows the Raytheon start window. To use the window, the user
selects the menu option, then restarts the Raytheon beacon receiver. When the beacon receiver has
completed its self test, the software prompts the user to select a satellite (Figure 21). The proper

commands are then sent to the beacon receiver and program control returns to the menu software.

The last Control menu item is Ray Offset. It allows the user to adjust the Raytheon beacon
receiver frequency offset. This may be required if a particular satellite has high Doppler shift. The
frequency shift window is shown in Figure 22. The user enters the desired frequency shift (in Hertz)

and the software generates the required commands to offset the Raytheon beacon receiver center

frequency.
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3.5 Summary

This chapter presented an operational description of the beacon display software. The func-
tion of each menu item was described in terms of how the selections affect the operation of the
beacon display software and in which modes they put the system. The next chapter presents the

start-up procedures required to bring up the beacon receivers and the SCT beacon display software.

GPY Vindou .
Ray Start
Ray Offset

2

Figure 17. Control Menu
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Figure 20. Raytheon Start Window
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IV. Start-Up Procedures

4.1 Introduction

This chapter details the start-up procedures of the SCT beacon display system. The guiding
purpose of the chapter was to provide all the necessary information so users can start up the
required equipment and display the SCT configuration. There are three sections to the chapter.
The first describes how to bring up the beacon receivers, the second discusses how to configure the
beacon display software for desired operation, and the third provides troubleshooting instructions

should there be any problems.

4.2 Beacon Receiver Start-Up Procedures

There are three beacon receivers which may be used by the beacon display system. They
are the ComQuest General Purpose Modem (GPM), the Raytheon Stand Alone Beacon Receiver
(SABR), and the AN/ASC-30 Small EHF/SHF Terminal. Some familiarity with the ASC-30 system
is assumed in the start-up procedures. Specific details on how to interconnect and configure the
ASC-30 is provided in [1)].

The following section provides itemized procedure lists on how to bring up the beacon receivers

for stand alone use, or for use as a RF front end for the GPM.

4.2.1 AN/ASC-S0 Start-Up This section describes how to bring up the ASC-30 for use in
the stand alone mode of operation. The section on the GPM start-up describes how to use the

ASC-30 as the front end for the GPM.

The minimum configuration of the system consists of the Frequency Terminal and Control
Unit (FTCU), a SHF receiver, a Remote Control Unit (RCU) or RCU emulator, and a 5 MHz

reference. The following list describes how to bring up the ASC-30.

1. Interconnect and power up the ASC-30 equipment.
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10.

11.

12.

. Load the FTCU software.

. To save time, locate the SHF antenna/LNA equipment where the desired satellite is visible

while the FTCU is loading.

. Connect the SHF antenna to the LNA input.

. Connect the LNA output to the SHF input on the ASC-30 receiver.

Connect one SHF receiver 70 MHz high level output to the FTCU receive IF input.

. Power up the LNA.

Once the FTCU software is loaded, load the beacon patch (if used as a stand alone), and the

upgrade receiver patch (if using an upgrade receiver).

. Start the FTCU software (send G1000).

Using the RCU (or emulator), configure the ASC-30 as listed below.
(a) Acquisition ﬁ: = 40.

(b) Noise measurement = ON.

(c) Select Beacon Receiver (Receiver 1 or 3).

(d) Receive Frequency = 7604.705.

(e) Receive Offset (RCDO) = 882.

(f) Execute the configuration.

(g) Perform an acquisition to set the FTCU Automatic Gain Control (AGC).

Configure the spectrum analyzer as shown in Table 15.

Connect the other SHF receiver 70 MHz high level output to the input of the spectrum

analyzer.
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13.

14.

15.

Point the SHF antenna to get a spectrum analyzer display similar to the one shown in Fig-

ure 23 with the signal peak 8 to 10 dB above the noise.

Perform another beacon acquisition and the RCU display should indicate the FTCU has

acquired and phase-locked to the beacon signal.

The 70 MHz connected to the spectrum analyzer may now be used as the input to the GPM

(connector J5).
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Figure 23. ASC-30 Spectrum Analyzer Display

Table 15. Spectrum Analyzer Settings

Adjustment Value
Center Frequency 70 MHz
Frequency Span 15 KHz
Resolution Bandwidth 1 KHz
Video Bandwidth 30 Hz
Scale 2 DB/DIV
Reference Level -46 DBM
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4.2.2 Raytheon SABR Start-Up Thissection presents the start-up procedures for the Raytheon
Stand Alone Beacon Receiver. This system may also be used in a stand alone mode, or as a RF

front end for the GPM.

There are two PC programs available to configure the Raytheon system. The first is the
Pascal software delivered with the system by Raytheon. The second is software embedded in the
beacon display system. If the Raytheon system is going to be used as an RF front end for the GPM,
then either program may be used. If, however, the system will be used as a stand alone to feed
data to the display software, the embedded start software Ray Start in the display system must be
used. This is required because the receiver control information is sent on the same RS-232 link as
the demodulated beacon data. If the Raytheon Pascal software is used to bring up the system, a

cable change to another machine running the beacon display system causes the receiver to lock up.

Following are the instructions which detail how to bring up the Raytheon beacon receiver.

1. Connect the PC COM1 port to the beacon receiver RS-232 port (Connector J3 in rear).
2. Power up both the PC and the Raytheon beacon receiver.

3. Press the reset switch on the receiver to allow the 10 MHz reference oscillator to warm up

and stabilize.
4. Locate the SHF antenna/LNA assembly where the desired satellite is visible.
5. Cable the SHF antenna to the LNA input.
8. Cable the LNA output to the receiver SHF input.
7. Power up the LNA.

8. Bring up the control software on the PC. For the Raytheon Pascal program, type “SCT_MON?”.
For the embedded control software, type “SCT” at the MS-DOS prompt. Select the Control

option and enable the RAY START menu item.
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10.

11.

12,

13.

14,

Press the restart switch on the beacon receiver again. The control software should be dis-

playing the receiver self-test procedures.

Select satellite “B” when self-test is complete.

Configure the spectrum analyzer as shown in Table 15.

Connect the 70IF Test2 output (BNC connector in front) to the spectrum analyzer input.
Adjust the analyzer reference level to center the display.

Point the SHF antenna to get a spectrum analyzer display similar to the one shown in Fig-

ure 24.
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i)ﬁ AEF -34. 2 aBm ATTEN 1 & aB -41. 22 d6m
2 aBy
MARKER
69.999 94 MHz
-41. 2 JdBMm
A
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Figure 24. Raytheon Spectrum Analyzer Display

Once the procedures are completed, the demodulator (GPM or Raytheon) should acquire and

phase lock to the signal within 10 minutes. If the receiver does not acquire, reset the Raytheon

system to repeat the self-test and start up procedures. This may be required if the 10 MHz reference

oscillator has not stabilized.
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4.2.8 GPM The GPM is a demodulator only and depends on external equipment to provide
the beacon signal on a 70 MHz intermediate frequency (IF). Both the ASC-30 and the Raytheon
stand alone can provide the input. For the ASC-30, the required 70 MHz is available at the SHF
70 MHz high output (pins E or F of RF connector). The Raytheon 70IF Test2 BNC connector on
the front panel will also provide the required signal level. The desired source must be cabled to the
GPM RXIF connector (J5). The 70 MHz signal must be similar to the ones shown in Figures 23
and 24. The following instructions list the additional steps required to configure the GPM for

beacon operation.

1. Bring up the selected RF front end system.

2. Connect the 70 MHz receiver output to the GPM RXIF input, connector J5, at the rear of

the receiver.

3. Connect the PC COM1 port to the GPM beacon data port, connector J6A with attached

2-t0-9 pin adapter cable.
4. Connect the PC COM2 port to the GPM remote host RS-232 port, connector J1.
5. Power up the PC.
8. Type “SCT” at the MS-DOS prompt to bring up the beacon display system.
7. Select the Control option and enable the GPM Window menu item.

8. Power up the GPM. The GPM power up self-test messages should now be appearing on the

PC screen.

9. Once the GPM has passed self test, exit the GPM window screen and select the GPM Start
menu item under the Control option. The software will now send the proper commands to

configure the GPM for beacon operation.

10. Press the < ESC > key to exit the options menu.
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The GPM should now acquire (indicated by the RXSYNC light on the front panel) and
send data to the PC for display. Once the display system is receiving data, the software can be

reconfigured for desired operation.

4.3 Beacon Display System Control

This section describes how to get the display system software into the desired configuration.

4.3.1 Receiver The user must tell the software which receiver is going to provide the beacon

data to be displayed. Each receiver has specific hardware and software interfaces to the PC.

4.3.1.1 GPM The display system defaults to GPM as the beacon receiver. COM1
must be connected to the GPM beacon data port. COM2 must be connected to the GPM remote
host port if the Control menu items will be used. The GPM must also be interfaced to a 70 MHz
IF provided by the ASC-30 or Raytheon systems. Once all connections have been made, select the

GPM entry from the Receiver options menu.

4.3.1.2 Raytheon To use the Raytheon beacon receiver as the source of beacon data,
the PC COM1 port must be connected to the control port of the beacon receiver. The Raytheon
systemn must have acquired the beacon signal before it will send data to the PC. Acquisition is
indicated by the ACQ light on the receiver front panel. Once the ACQ light is on, select the
Raytheon item under the Receiver option and the display system will display the data sent by the

Raytheon beacon receiver.

4.3.1.3 ASC-30 To use the ASC-30, the beacon data and clock signals from the beacon
receiver must be level-shifted from RS-232 levels to TTL levels. An MC 1489 line receiver installed
in the SABR DAC interface provides the level shifting. The converted signals must be connected

to a DIO-24 paraiiel input card developed by Industrial Computer Source [12]. Table 16 shows the
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pins used on the card and the SABR DAC interface 9-pin male connector. The PIO card shares
the COM2 interrupt, therefore, the ASC-30 interface cannot be used as the beacon receiver for

remoting purposes.

Once all interface requirements are met, the ASC-30 can be powered up and configured for
beacon use. The FTCU must acquire and phase lock to the signal before proper data is sent to the
PC interface. The user selects the ASC-30 menu item to tell the display system the ASC-30 will

be sending the data to the PC.

Table 16. DIO-24 Pins Used

DIO-24 Pin | SABR DAC 9-Pin (Male) Signal Name
37 1 800 BPS Data
1 2 Beacon Clock
19 7 Ground
1 wired to 20 INT Enable Jumper

4.3.2 IRIG The display has the capability of presenting the difference between the decoded
beacon clock and a local IRIG B time standard. To enable the IRIG mode, the PC must have
a Bancomm 630AT time card installed [13]. The card must be cabled to a local IRIG B time
reference. Recommended is a GPS satellite clock, or the DATUM Model 9815 rubidium portable
clock. Table 7 in Chapter III shows the required configuration of the card for proper interrupt
operation. To use the installed card, select the JRIG menu item under the Time option. The
display system will begin to display the difference between the IRIG B : PPS interrupt and the

most recent decoded beacon cloc!: time. The resolution is in seconds.

NOTE!

This time difference is dependent on the beacon receiver used. When the GPM is used,
the displayed difference is 5 seconds if the SCT is “on time”. “On time” is defined
to be when the Command Post Modem/Processor can command the SCT when set to
IRIG system time. For the Raytheon and ASC-30 receivers, the displayed difference is
2 seconds.
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4.9.3 Remoting

4.3.8.1 Remote Location To successfully remote the SCT beacon display, the remote
site must have a copy of the SCT.EXE program, a PC to run it on, a phone, and a Hayes-compatible
modem. Recommended is the ZOOM model FX9624 modem. The modem must be connected to

COM1 of the PC and the phone line.

To bring up the remote slave software, the user types SCT REMOTE at the MS-DOS
prompt, or selects the Start Remote Slave selection under the Remote option if the display system
is already running. The software initializes the modem and instructs it to auto-answer the phone.
The auto-answer mode will be indicated by the lighted AA indication on the front of the ZOOM
modem. The software then waits for the master to call. When the phone rings, the software
will answer the phone, provide synchronization information to the master software running at the
beacon receiver location, and then display the beacon data to the PC screen as it is relayed by
the master software. Both the remote and beacon receiver locations display the SCT configuration

once contact and synchronization has occurred.

To stop the remote slave software, select the Step Remote Slave item under the Remote

options menu.

4.3.3.2 Beacon Receiver Location To remote the beacon display running at the beacon
receiver location, the display system must be connected to a beacon receiver and displaying the SCT
configuration. COM2 of the PC must be connected to a Hayes-compatible modem. Recommended
is a ZOOM model FX9624 or CTS DATACOM model 2424 ADH modem. The remote slave software
must be wziting for the master software to call for proper synchronization to occur. To initiate the
remote master call, the user presses < F'1 > to pop-up the options menu, and then selects the Start
Remote Master item under the Remote option. The software initializes the modem, prompts the

user for a phone number, and then has the modem dial the number. Once the remote slave software
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has answered the phone and a carrier is detected, the master and slave software synchronize and
return to the decode and display software. The master software now relays the beacon data to the

slave site as it continues to display the beacon configuration.

To stop the master software, the user again presses < F1 > to bring up the options menu.
The Stop Remote Master under the Remote menu item tells the software to hang up the modem

and return to the decode and display software.

4.3.4 Logging The beacon display software is designed to copy the configuration shown on
the PC screen to the attached printer or to the currently active disk drive. The names of the saved

files correspond to the day, hour, and minute of the captured screen with a .cap extension.

Three triggers are available for both the printer and disk. The first is a user trigger accessed
by pressing the < F2 > key for an immediate print capture, or < F4 > for disk capture. The
second trigger is a watchdog timer enabled by selecting the timed print or timed disk items under
the Log option of the main menu. The user can select from 1 to 120 minutes between prints or
disk saves. To disable the timed captures, the user toggles the enabled selections by selecting them
again. The final trigger is enabled by selecting the Trigger Print and/or Trigger Disk items under
the Log menu. These triggers item will capture a beacon screen (if enabled) when the command

accept bit of the decoded beacon display is toggled to TRUE.

The only requirements to operate the logging modes are that the printer be connected and
on-line (with paper installed), and there is room on the logged disk for MS-DOS to write the
captured data. Unpredictable results occur when MS-DOS cannot write the beacon data to the

disk (usually a program crash).
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4.4 Troubleshooting

Tables 17 and 18 list possible problems which may be encountered when bringing up the
SCT beacon display system. The tables show a symptom, list a possible cause or causes, then

recommends a solution to solve the problem.

4.5 Summary

This chapter summarizes the information required to bring up and configure the beacon
receivers and beacon display system for desired operation. Included were discussions on the beacon
receivers themselves, and how to enable the various options and modes provided by the SCT beacon

display system. Also provided was a troubleshooting guide should start-up problems occur.
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Table 17. Troubleshooting Guide

L-——i_t}

GPM

Symptom

Cause

|
Solution

No RXSYNC indication.

Improper GPM Configuration.

Using the GPM window, initial-
ize the GPM (IN command). Us-
ing the GPM Start option, put
GPM into beacon mode.

Insufficient IF signal.

Ensure the 70 MHz signal looks
like Figure 23 or 24 and that it is
present at the RXIF GPM input,
connector J5 at rear of receiver.

No GPM
Response.

Control

Improper Cabling.

Ensure GPM remote host connec-
tor(J1) is cabled to PC COM2.
Insert a null-modem to check for
proper DCE/DTE connections.
Use the GPM front panel con-
trols to check handshaking set-
tings. Proper settings are shown

Raytheon

in Table 19.
l

[No Response in Ray
Start Window.

Improper Cabling.

Ensure Raytheon PC connec-
tor (J3) is cabled to the PC
COM1 port. Insert a null-modem
to check for proper DCE/DTC

connections.

No ACQ Indication.

No phase lock.

Ensure the 70 MHz test signal
looks like Figure 24. Reset bea-
con receiver and perform self-test
and startup again.

|

ASC-30

No Phase Lock on RCU
Screen.

Improper Setup.

Check ASC-30 cabling, then re-
load the FTCU and re-acquire

Poor Reference.

Check 5MHz ASC-30 reference
for proper levels.

Insufficient IF signal.

Ensure the 70 MHz IF looks like
Figure 23.

Display system cannot
find sync bit.

Improper cabling

Check level shifter and connec-
tions. Use oscilloscope to ensure
the TTL level data and clock are
getting to the PIO card in the
PC.

PIO HW Settings.

Check PIO DIP switch settings
to see if they match the require-
ments shown in Table 20.
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Table 18. Troubleshooting Guide (Continued)

Symptom

[l Cause

| Solution

IRIG

Card initialization error.

IRIG HW Settings.

Check IRIG card DIP switch set-
tings to see if they match the re-
quirements shown in Table 20.

Card
initializes, but no beacon
clock offset display.

IRIG card.

Turn off the PC for at least one
minute to reset the IRIG card.

screen.

Unwanted characters on

[sczeen.

Beacon Display

—

Dispfy Software.

Press < F1 > then < ESC > to
redraw the beacon screen.

Remote

]

Cannot configure Hayes-
compatible modem.

Cabling.

Must be Hayes compil-
able modems. Ensure COM1 is
connected to the modem for the
remote site, COM2 for the local
site. Also check the modems for
connections to the phone lines.

No Site Synchromization.

‘Use the ZOOM modems at both
locations, or use the CTS DATA-
COM at the master location with
a ZOOM at the slave.

Table 19. GPM Interface Settings

Port | Baud | Data | Parity | Stop

Coml | 9600 [ 7 Bit | Odd | 0 Bits

Com2 | 1200 | 7 Bit | Odd | 0 Bits

Table 20. PC Interface Card Summary
Card | IRQ | I/0 Address | Interrupt | Vector
Coml | IRQ4 | 0x3F8-3FF 0x0C 0x30-33
Com2 | IRQ3 | 0x2F8-2FF 0x0B 0x2C-2F
PIO | IRQ3 | 0x2F8-2FF 0x0B 0x2C-2F
LPT1 | IRQ7 | 0x370-37F 0x0F 0x3C-3F
IRIG | IRQ5 | 0x320-32F 0x0D 0x34-37
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V. Conclusion

5.1 Summary

This thesis provides a SCT beacon telemetry display system for the General Purpose Modem.
The system is hosted on an IBM compatible personal computer. In addition to the basic beacon

display, the following capabilities were implemented.

System interfaced to the Raytheon Stand Alone Beacon Receiver.

System interfaced to the AN/ASC-30 Small EHF /SHF Terminal.

Capability to remote the display to another location.

Capability to determine the SCT clock offset from an IRIG UTC source.
e SCT configuration display recording capability.

o User selected satellite name.

The required hardware was specified, procured, and installed. Software was developed in C

using Borland’s Turbo C++ Professional development system.

5.2 Conclusions

The primary goal of this thesis effort was to provide additional capability for the SATCOM
Group of the Wright Laboratory when using the single channel transponder. It is believed the
effort has been successful. The system provides improved SCT configuration documentation over
current capability through the logging modes. It also provides a means of determining the SCT
clock offset using the IRIG system timer without having to command the satellite. In addition, the
system can be run on any properly configured IBM compatible personal computer. This removes

the dependence on an aging, one-of-a-kind, SCT terminal for obtaining a SCT configuration. The
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final enhancement is the ability to remote the SCT display to another location. Based on experience

with the SATCOM Group, this may prove to be a most useful feature.

5.8 Recommendations

5.8.1 SCT Monitor System Significant additional software could be added to allow remote
control of the entire system to include pointing the antenna, remote start-up of the beacon re-
ceivers, and remote upload of the beacon configuration. With the enhancements, the system could
automatically come up and capture a beacon configuration unattended and on a regular basis. This

would be useful for long-term tracking of SCT information such as SCT clock drift.

5.9.2 IRIG The current SCT beacon clock offset calculation resolution is only to the nearest
second. The IRIG card can provide accuracy down to microseconds. A special beacon clock offset
mode could be added which would do nothing but decode the beacon telemetry clock bits and
determine a more accurate time offset from UTC. Measurements using the CPM/P as a reference
terminal could quantify the processing delays of the beacon receiver and PC code. With these

measurements, the resolution of the offset measurement to be reduced to milliseconds.

5.3.8 Remote The remoting software could be enhanced to allow the remote slave to call
the master when it is running. This would allow a user to set up the beacon receiver and display
system at one location, then go to the remote location and bring up the slave without an operator
at the beacon receiver. In addition, support could be added to remote the display over a satellite
link as well as the phone link. This would allow the beacon display to be remoted to the SATCOM

airborne testbed while it is in flight.

5.3.4 Additional COM Ports The PORT.C software could be modified to allow more COM
ports (COM3, COM4, etc). This would allow the remote and GPM control functions to operate

at the same time and eliminate cable changes. Additional ports would allow the addition of mouse

66




driver software so the menu system could use the mouse as well as the keyboard to select user

options, remote control of the ASC-30, and even control of an antenna pointing system.

5.8.5 Modem Software The remote slave software is not able to take the modem out of the
auto-answer mode unless the master hangs up first. Research into the modem control strings may

yield a solution to the problem.

5.8.6 File Software The file logging software could be enhanced to ensure the system does

not crash when MS-DOS cannot write the captured screen to the disk.

5.9.7 MS-DOS Timer A set time function could be added to the MS-DOS timer software.
The DOS timer tends to be significantly different from UTC time. The user can set the time using
the DOS utility, but an integrated function in the display software would allow the user to set the

time without exiting the program.

5.4 Lessons Learned

There are two lessons to be passed on. The first is that if a thesis topic appears to be a
software development thesis, then take the software engineering classes BEFORE completing the
project. The object-oriented software engineering paradigm taught at AFIT forces more up-front
design before coding is started. This thesis would have benefited from better system design effort

at the start of the project.

The other lesson is to start the actual thesis writing while the work is in progress. It is painful
to recall all the work done at the early states of the project, and key development details may not

be lost! It also makes the writing part of the thesis easier.
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AFIT
AGC
BPS
BPSK
CPM/P
CPU
DOD
DSCS
EAM
EHF
FET
FTCU
GPM
IF
IRIG
IRQ
LNA
LSB
MSB
PC
PIO
PPS
PRN
PSK
QPSK
RF
SABR
SATCOM
SCT
SHF
TTL
TT&C
UART
UHF
UTC

Appendix A. List of Acronyms

Air Force Institute of Technology
Automatic Gain Control
Bits-Per-Second

Binary Phase-Shift-Key

Command Post Modem/Processor
Central Processing Unit
Department of Defense

Defense Satellite Communications System
Emergency Action Message
Extremely High Frequency

Field Effect Transistor

Frequency Terminal and Control Unit
General Purpose Modem
Intermediate Frequency
Inter-Range Instrumentation Group
Interrupt Request

Low Noise Amplifier

Least Significant Bit (or Byte)
Most Significant Bit (or Byte)
Personal Computer

Parallel Input/Output
Pulse-Per-Second

Pseudo-Random noise
Phase-Shift-Key

Quadrature Phase-Shift-Key

Radio Frequency

Stand Alone Beacon Receiver
Satellite Communications

Single Channel Transponder

Super High Frequency
Transistor-Transistor-Logic
Telemetry, Tracking and Control
Universal Asynchronous Receiver Transmitter
Ultra High Frequency

Universal Time Coordinates
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Appendix B. Source Code

R S P
File : asc30.c

by Jim Coppola

01 Feb 82

updated on 23 Jul 82

by Jim Coppola

version 2.0

Description: Functions which implement the interface to the
AN/ASC-30. Uses the PID card installed in a PC. See PID.h for
the address and interrupt used to interface to the card. Program
gets the bits from the ASC-30 interface, frames them up into the
global array data for display, then displays the clock and data
using the screen.c routines. Program quits when restart is set to
TRUE.

Global Variables Used : update, restart, data, index
Global Variables Changed : update, data, index

# & & & & % % B 4 % & BB REEREE.

SERRBEESERRELRRRRRBRRRRRE R R kAR RR Rk R R RERR Rk kxR kR bkk &/

#include <dos.h>
#include <stdio.h>
#include "system.h”
#include "pio.n"

int previous = 0;

int diff = FALSE;

int invert = FALSE;
int bits[8];

int notice_up = FALSE;

/sssssfunction to get next bit from the PID interface**x**/
int get_next()
{

int ret, temp;

et = getbit() & 0x01;
if(timed_out(parallel_timer)) { /=***+put notice up of no datas**s*/
if?('notice_up){
my_notice("No Data from ASC-30!!1!");
notice_up = TRUE;
update = FALSE;
}
else {
if(restart && notice_up) {
close_window();
notice_up = FALSE;
update = TRUE;
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}
}
}
else{
it(notice_up){
close_window();
notice_up = FALSE;
update = TRUE;
}
}

if(invert) /#**+if asc30 locked inverted, invert datax**xs/
{
if(ret == 1)
ret = O;
else
Tret = 1;
}
if(diff) /eseesif asc30 jumpered to put out differencial dataxx*s*/
{
temp = ret;
if(previous == temp)
ret = 1;
else
ret = 0;
previous = temp;
}
return(ret);
}

/e*ss2debug get next bit routine. Used to debug proglems with interfacess*s/
int debug_next(void)
{

int ret, temp;

ret = getdbit();
ret = ret & 0x01;
return ret;

}

/sssseactual debug routine. Used to watch for the bit sequences
as defined by the sct spec****x/
void debug()
{
int found,next,count,data_in[8],i1,sequence;
char temp;

found = FALSE;

count = O;
sequence = 24;
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restore_keyboard(); /sss*stake my keyboard isr out of wayss*ss/
vhile(!found)
{

for(i1=0;11<8;il1++)
{
data_in([i1] = debug_next();
if(i1 == 0)
printf("%d",data_in[i1]);
}
count++;
if(count > sequence)
{
count = 0;
printt("\n");
}

iz(bioskey(1))
{
temp = bioskey(0);
if(temp == ’q’)
tinish();
it (temp
found = TRUE;
if(temp == ’s’)
{
if(sequence < 30)
sequence++;
sequence++;
}
else
{
printf("*sshift**\n");
temp = debug_next();
}

:g:)

3
}
intercept_keyboard();
}

/**essfunction to synchronize the code to the sighth bit in
input sssses/
void find_sync(void)
{
int il1,found,shift_count,hit_count,data_in[8],temp,sync;

found = FALSE;
shift_count=hit_count = 0;

sync = 0;

while(!found)
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if(restart) /+s++xif rastart, get out ncursxss/
break;

for(i1=0;i1<8;i1++)
data_in(i1] = get_next();

if(data_in[0] == sync)
hit_count++;
else
{
hit_count = 0;
shift_count++;
i2(shitt_count >= 8)
{
if(sync == 0)
{
sync = 1;
shift_count = 0;
}
olse {
/#%ssscheck for timeout here»s*xx/
sync = 0;
shift_count = 0;
}
}
temp = get_next();
temp++; /#s»axjust to get rid of compiler warning#ss*s/
}
if(hit_count > 32) /#*##xif 32 hits, we have found it!!»x/
found = TRUE;
}
if(sync == 1)
invert = TRUE;
else
invert = FALSE;
}

/+sssstunction to load 8 bits from the pio. Function assumes the find
sync routine has put the sync bit as bit 0 in the sequence**xsx/
void load_data()
{
int i1;

for(i1=0;i1<8;i1++) {
if(restart)
break;
bits[i1] = get_next();
}
}

/#esesfunction to search for message sync. Assumes bit sync has occured.
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Looks for 6 ones in a row from sequences 2 and 5 as defined by the

SCT specsssss/

int ones_search()

{

/##*%sneed to include some sort of resync try after B seconds *##%/
int found, counter;

found = FALSE;
counter = 0;

load_data();
load_data();
while(!found)
{
if(restart)
break;
load_data();
iz(vits[0] != 0)
return FALSE;
i2((bits[1] == 1) &k (bits([6] == 1))
counter++;
else
counter = 0;

if(counter > 4)
found = TRUE;
}
return TRUE;
}

/#s#*sfunction when system is in sync; lozds the 100 bits*xxux/
int load_bits()
{

int i1, error, synched, frame, framesync;

int frame_bits[6];

error = index = frame = 0;
synched = TRUE;

while(synched)
{
if(restart)
break;
datalindex] = bits[7] - hits([3];
index ++;
if(index == 49) /***%3have clock data, display it*xxxx/
display_clock();
if(index >= 100)
{
display_data(); /#****have data, display it*ss+s/
index = 0;
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}

load_data();

frame++;

if(frame > 194) /#*#x%code to check frame sync. Not implemented yet#*/
frame_bits[frame-194] = bits[1];

load_data();
frame++;
if(frame > 194) {
frame_bits[frame-194] = bits[1];
if(frame >= 189) {
frame = 0;
framesync = 0;
for(i1=0;i1<b6;i1++) {
if('frame_bits[i1]))
framesync++;
}
if (framesync > 1)
synched = TRUE; /#**#xchanged to get to run**s#x/
}
}

i2(bits[0] != 0) /****sonly sync check here. No message sync check#x*#/
{
oXToT++;
if(error > 1)
synched = FALSE;
}
else
error = 0;
}
return TRUE;
}

/#**¥*procdure to capture actual beacon data to disk. Used for ComQuest
to debug the GPM. Left for future use if needed***x*/
void capture_data()

{
int dat[20000],i1, char_in;
FILE *fp;
fp = fopen("beacon.dat","w"); /****xNOTE: fixed file name!!!!!¥*kux/

for(i1=0;i1<20000;i1++)

{
char_in = get_next();
// printf("%d", char_in); /#***commented out for proper disk operation*/
dat[i1] = char_in;
}

for(i1=0;11<20000;1i1++)
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{
tprintf(£p,"id", dat[il]);
}
fclose(fp);
}

/#*s*smain routine in this file. Sets up package variables and tracks
progress in synchronization process. Displays user interfaces. This
routine is called from main when the receiver selected is the ASC-30%*xxs/
void asc30()
{
int go,error;
setportin();
initport();
go = TRUE;
while(go)
{
invert = FALSE;
it (restart) /**xx%xif restart, return to main¥**x/
break;
update = FALSE;
notice_up = FALSE;
// debug(); /e**x2xif you like to degub, uncomment**#**/

my_notice("Looking for Sync Bit");
find_sync();

close_window();

my_notice("Looking for Message Sync");
go = ones_search();

close_window();

update = TRUE;

go = load_bits();
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T T T L T R T T T T R e
sFile : control.c

*By ¢ Jim Coppela
» ¢ 24 Sep 92

* : Version 1.0
*Update:

By

*

*Description: Fuctions to talk to the beacon receivers
*

» Global Variables Used : com
* Global Variables Changed : None
*

*ttt‘t#“t##tt#t###‘#“lktt*t##*##‘**##**t##*t##*#‘##**/

#include <conio.h>
#include <stdio.h>
#include "system.h"
#include '"keys.h"
#include "port.h"

int wait_for_prompt(void)
{

char char_in;

unsigned port;

port = gpm_control_port;

for(;;) {
char_in = get_char(port);
putch(char_in);
if(char_in == ’>’)
return TRUE;
if (timed_out(port))
return FALSE;
}
}

void control_out(char *string_in)

{
char char_out, char_in;
unsigned port = gpm_control_port;
int temp;

char_out = *(string_in);
vhile(char_out != 0) {
put_chnar(port,char_out);
string_in++;
char_in = get_char(port};
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}

putch(char_in);
char_out = *(string_in);
}
char_out = CR;
put_char(port,char_out);
temp = wait_for_prompt();
temp++; /#just to get rid of compiler warning*/

int gpm_start(void)

{

int i1, found, test;
unsigned com;
char char_out, char_in;

char commandi[] = {"RM 0"};
char command2[] = {"RR 3200"};
char command3[] = {"DD 0"};
char command4[] = {"SD 0"};
char command5{] = {“RC 0"};
char command6[] = {"DMD 4"};
char command7[] = {"GRC 0"};
char command8[] = {"GMD 4"};

com = gpm_control_port;
openport (com, 1200,7,1,0);

open_window(10,5,70,20,WBITE,BLACK,2,0);
gotoxy(1,1);

found = FALSE;
char_out = CR;
for(i1=0;i1<3;i1++) {
put_char(com, char_out);
test = wait_for_prompt();
if(test) {
found = TRUE;
i1 = 4;
}
}
i2('found) {
error_message("Bad Link To GPN");
close_window();
return FALSE;
>
clear_serial_queue(com);
char_out = CR;
put_char(com,char_out);
test = wait_for_prompt();
control_out(commandi);
control_out(command?2);
control_out{command3);
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control_out (command4);
control_out (command5) ;
control_out (command6) ;
control_cut(command?7);
control_out (command8);
set_timer(0,3);
while(!timed_out(0));
close_window();
return TRUE;
}

void gpm_control(void)
{

unsigned com;
char char_in, char_out;

com = gpm_control_port;
openport(com,1200,7,1,0);

open_window(15,2,65,4,RED,LIGHTGRAY,1,0);

cputs(" Hit <ESC> To Quit GPM Command Window");
op.n_windov(iO,S,TO.ZO.VHITE,BLACK,2,0);
gotoxy(1,1);

clear_serial_queue(com);
char_out = CR;
put_char(com, char_out);
char_out = 0;
while(char_out != ESC) {
if (char_rdy(com)) {
char_in = get_char(com);
putch(char_in);
}
if(bioskey(1)) {
char_ocut = bioskey(0);
put_char(com,char_out);
}
}
close_window();
close_window();

}

void setafreq(void)
{

unsigned com;

com = beacon_port;
put_char(com,0x24) ;
put_char(com,0x00);

put_char(com,0x10);
put_char(com,0x1B);
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}

void setbfreq(void)
{
unsigned com;
char char_out;

com = beacon_port;

clear_xmit_queue(com);
put_char(com,0x42);
put_char(com,0x1E) ;
put_char(com,0x6E);
put_char(com,0x1B);

}

/##»*sprocedure to compute and send the frequency offset to
the raytheon beacon receiver. Code was converted from the
Pascal code for the beacon receiver. #**x#/

void offset_compute(int offset)

{
int freq_op, local_offset;
int bytel,byte2,byte3,byte4,byte5;
float foffset, k, temp_ls, temp_ms;
unsigned com, offset_low, offset_high;

com = beacon_port;

k = 781.25; /*% see pascal source codex#/
it (offset > 0)
freq_op = 0x00;
else
freq_op

0x10;

local_offset = abs{offset)/64;

fotfset = (float) local_offset;
offset_high = (unsigned) (foffset/k);
temp_ms = foffset/k;

temp_ls = temp_ms ~ (float) offset_high;
offset_low = (unsigned) (temp_ls * €56536);

bytel = freq_op;

byte2 = offset_low & OxFF;
byte3 = offset_low >> 8;
byte4 = offset_high & OxFF;
byteb = offset_high >> 8;

put_char(com,bytel);
put_char(com,byte2);
put_char(com,byte3);
put_char(com,byte4);
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put_char(com,byte5);
}

void ray_start(void)

{
int i1, notice_up, quit;
unsigned com;
char char_in, char_out, key_in;
char complete[] = {"COMPLETE"};

com = beacon_port;
openport(com,9600,8,0,1);

open_window(13,2,67,4,RED,LIGETGRAY,1,0);
cputs("Hit <ESC> To Quit Raytheon Stand Alone Start Window");
open_window(1,5,80,23,WHITE,BLACK,2,0);
gotoxy(1,1);
clear_serial_queue(com);
my_notice("Please Press RESET On Raytheon Stand Alone");
notice_up = TRUE;
char_out = 0;
i1 = 0;
while((char_out != ESC)) {
if(char_rdy(com)) {
it(notice_up) {
close_window();
notice_up = FALSE;
}
char_in = get_char(com);
putch(char_in);
if(char_in == complete[il]) {
iles;
it(i1 >=7T)
break;
}
else
i1 = 0;
}
if(bioskey(1)) {
char_out = bioskey(0);
}
}
if(notice_up)
close_vwindow();
close_window();
if(char_out == ESC) {
close_window();
return;
}
op.n_iindow(10.5,70,15.UHITE,BLACK,2.0);
cputs(“Select Beacon \r\n");
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cputs("A For 7600 MHz \r\n");
cputs("B For 7604.705 MBz \r\n");
cputs(“Beacon?? ");
quit = FALSE;
while(!quit) {
Xey_in = bioskey(0);
it (key_in == ESC)
quit = TRUE;
if(tolower(key_in) == ’a’) {
setafreq();
quit = TRUE;
}
it(tolower(key_in) == 'b’) {
setbfreq();
quit = TRUE;
}
}
offset_compute(0);
close_window();
close_window();

}

void ray_control(void)
{
char hzstring[10];
char *pointer;
int offset;

open_window(10,2,70,4,RED,LIGETGRAY,1,0);
cputs(" Hit <ESC> To Quit Frequency Offset Window");
open_window(10,5,70,10,WHITE,BLACK,2,0);
cputs("Enter Frequency Offset In Hz : “);
hzstring(0] = 6;

my._cgets(hzstring);

pointer = hzstring + 2;

offset = atoi(pointer);
offset_compute(offset);

close_window();

close_window();
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/t“t‘t‘t#‘*tttt####tt#tt#tttt###t##t##tt*#####tt‘ttt#
#File : cursor.h

*By : Jim Coppola

* : 17 Aug 92

* : Version 1.0

sUpdate:

*By

*

sDescription: Header file for cursor functions.

*

*
‘t‘t‘ttttt#ttt#tt‘tt#tt#t#tttt*t#ttt#t#ttttt#ttt###t#t/

void show_cursor(void);
void hide_cursor(veid);
void block_cursor(void);
void default_cursor(void);
void savecursor(veid);
void restorecursor(void);
void normalcursor(void);

/“‘t#t‘##‘t‘tttt‘###ttt*#**####tt#tt##*###t##**#t*tt*
sFile : cursor.c

*By ¢ Jin Coppola
. ¢ 17 Aug 92

* : Version 1.0
sUpdate:

*By

»

sDescription: Cursor manipulation routines. Performs cursor tricks.
Only hidecursor() and show_cursor are used by sct program

Global Variables Used : None
Global Variables Changed : None

# & % & % »

‘.“#.‘.“‘t‘tt#‘*#.‘t#‘##‘#t#*####t##‘*#ttt#t“#*‘tt‘/

#include <dos.h>
#include <conio.h>
#include ''cursor.h"
#include "interupt.h"

static void interrupt far (*oldkb)(void);
static void interrupt far newkb(IREGS);

static void invert_block(void);

/es*ssskekyboard bios (0x16) functionsss*sx/
#define READKB 0O
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#define KBSTAT 1

/essssyideo BIOS (0x10) functions**xssx/
#define SETCURSORTYPE 1
#define SETCURSOR 2
#define READCURSOR 3
#define READATTRCHAR 8
#define WRITEATTRCHAR 9
#define HIDECURSOR 0X20

static int cursorpos;
static int cursorshape;

/s**s2get cursor shape and positions#*xs/
static void getcursor(void)
{
-AH = READCURSOR;
-BH = 0;
geninterrupt (VIDEOD);
}

/#*essgnave current cursor config*+sss/
void savecursor(void)
{

getcursor();

cursorshape = _CX;

cursorpos = _DX;

}

/#xessrestore saved cursor configxks/
void reatorecursor(void)
{
-AB = SETCURSOR;
.BH = 0;
DX = cursorpos;
geninterrupt (VIDED);
-AH = SETCURSORTYPE;
-CX = cursorshape;
geninterrupt(VIDED);
}

/#sxesmake a normal cursor*x*x*/
void normalcursor(void)
{
_AR = SETCURSORTYPE;
_CX = 0x0607;
geninterrupt (VIDED);
}

/#*seshide the cursors»sss/
void hidecursor(void)
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getcursor();

_CH |= HIDECURSOR;

-AH = SETCURSORTYPE;

geninterrupt (VIDEQD);
}

/eses2ghow the cursor**ssx/
void show_cursor(void)
{
getcursor();
-CH &= “HIDECURSOR;
_AH = SETCURSORTYPE;
geninterrupt (VIDEOD);
}

/*%saxmake a block cursorss*is/
void block_cursor(void)
{
hidecursor();
oldkb = getvect (KEYBOARD);
setvect (KEYBOARD,newkb);
}

/#%%ssreturn to default blinking cursor**xx/
void default_cursor(void)
{
show_cursor();
setvect (KEYBOARD, 0ldkb);
}

/***ssinterrupt function to display and clear the block cursork#x+s/
void interrupt far newkb(IREGS ir)
{

static int cset = 0;

static char kfunc;

kfunc = _AH; /#***bios function requested**/
if(xfunc == READKB || kfunc == KBSTAT) {
if(cset == 0) {
cset = 1;
invert_blcek();
}
}
_AX = ir.ax;
(*0ldkb) ();
ir.ax = _AX;
ir.21 = _FLAGS;
if(kxfunc == READKB && cset == 1) {
cset = 0;
invert_block();
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}
}

/+#ssxsinvert the video attributes at the current cursor possk*is/
static void invert_block(void)
{
static int ¢, at;
/%*read attribute and char at the cursor pogs#**x/
_BHE = 0;
-AE = READATTRCHAR;
geninterrupt (VIDED);
c=_AX;
/e%e3guap back RGB With fg RGBi#xx/
at = (¢ >> 8) & OxFF;
at = ((at >> 4) & 7) | ({at << 4) & 0x70) | (at & 0x88);
/**surite attribute and char at the cursors**xs/

_CS = {; /#*one char to write*s/
-BH = 0; /+*page zero*+/

_BL = at; /+*new attributes*/

_AL = ¢ & OxFF; /**character*x/
_AH = WRITEATTRCHAR;

geninterrupt (VIDEOD);

85




/t".‘##tt‘#‘tt####‘**t#*t‘tt###ttt*#**#**tt##****####*##
# File : gpm.c

* by Jim Coppola
« 18 Jul 82

* version 1.0

*

sDescription: Contains functions to interface to the GPM beacon port,
sreceive the beacon data, then call update routines to decode and display
sthe SCT configuration.

Global Variables Used : update, restart, data, index, remote
Global Variables Changed : update, data, index, remote

* 8 # % &

“t#.“t#tt*t*t**#ttt*tt#t*t*##t*t**##*#*t*tt#**#**#t#/

#include <dos.h>
#include <stdio.h>
#include "system.h"
#include "port.h"
#include “"window.h"

int gpm_notice_up;

/s*sssfunction to strip the ascii bits out of the character sent
sssssagtripping out four bits at a time for GPM*#**»/
int stripbits(int charin)
{
int i2,temp;
if (REMOTE_SLAVE)
charin = charin & 0x7F;
it (charin < 0x3A)
charin = charin - 48;
else
charin = charin - 65;

for(i2=0;i2<4;i2++) {
temp = charin & 0x08;
if(temp == 0)
data[index]
else
data[index]

"
(=

"
-
-

charin = charin << {;

index++;

if(index == 49)
display_clock();

if(index >= 100)
return TRUE;

}
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return FALSE;
}

/#ss*sfunction to get character from gpm. Checks for timeout conditionm,
posts warning message if timed out. Notice removed once data appears**x*x/
int local_get_char()
{
unsigned com;
int char_in, test;
com = beacon_port;
char_in = get_char(com);
test = timed_out(com);
it(test) {
if(!gpm_notice_up &k !restart){
my_notice("No Data from GPM!!!");
gpm_notice_up = TRUE;
update = FALSE;
}
else {
if(restart && gpm_notice_up) {
close_window();
gpm_notice_up = FALSE;
update = TRUE;
}
}
}
olae{
if(gpm_notice_up){
close_window();
gpm_notice_up = FALSE;
update = TRUE;
}
}
return (char_in);

}

/e**+smain gpm procedure. Opens port, waits for line feed, then gets
characters and call strip bits to parse out the data. If remote master
or remote sla s, the sa+ellite name is handshaked across after the data
is displayed. »#*+%/
void gpm()
{

unsigned com;

int char_in, go, finished, ji1, 11, i2, update_labels;

char print_buffer[4096];

char quit[] = "ATHO";

com = beacon_port;

ji = 0;
update_labels = FALSE;
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/*%¢3%0pen port if not remote slave, If remote slave, rs function opens
the port to talk to the modem###***/
if (*REMOTE_SLAVE)
openport(com,9600,7,1,0);

go = TRUE;

while(go)
{
/+*essrestart means get back to main for something ASAP*###x/
it(restart)
return;

gpm_notice_up = FALSE;

char_in = 0;
/#s*s%trap on line feed**+#*/
while(char_in != LF )
{
i2(restart)
return;
char_in = local_get_char();
}
[e*%%48kip line feeds**x¥#/
char_in = local_get_char();
char_in = local_get_char();
/#x*s¥get bits of telemetry datas***+/
index = 0;
while(index < 100)
{
if(restart)
return;
char_in = local_get_char();

finished = stripbits(char_in);
/#sxxxif 100 bits, then break to display. Clock is displayed in
stripbits when the 48 bits have been obtained#s**/
if(finished)
break;

}

it (restart)
return;

display_data();

if(update_labels) {
display_sat();
update_labels = FALSE;

}

/#*sexcheck remoting items***xx/

if (REMOTE_SLAVE) {
char_in = local_get_char();
char_in = local_get_char();
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if(char_in == SOH) {
for(il1=0;i1<3;i1++) {
char_in = local_get_char();
if(char_in != sztfi1]) {
sat[i1] = char_in;
update_labels = TRUE;
}
}
}
}
i2(REMOTE) {
char_in = local_get_char();
vhile(!xmit_buffer_empty(remote_port))
xmit_char(remote_port);
put_char(remote_port,SOE);
for(i1=0;i1<3;1i1++)
put_char(remote_port,sat(i1]);

if(char_rdy(remote_port)) {
char_in = get_char(remote_port);
if(char_in == quit(j1]) {
Jits;
vhile(char_rdy(remote_port)) {
char_in = get_char(remote_port);
if(char_in == quit[j1]) {
hiS2H
if(j1 >= 3)
xra();
}
else {
j1 = 0;
break;
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P T T P e e P Ty
sFile : init.c

sBy : Jim Coppola
* : 19 Jul 92

. : Version 1.0
sUpdate: 29 Jul 92
*By : Jim Coppola
*®

*Description: Contains functions to get receiver, set up global
svariables used by the system, and set up the initial screen.

*

* Global Variables Used : update, restart, datall}, old[], FGCOLOR,
*PRINTER_UP, DISK_LOG_UP, B_BIRD, FIRST, IRIG_UP, receiver, optioms,
squitnow, sat[], beacon_port, gpm_control_port, remote_port, REMOTE,
»dos_timer_count, DOS_TIMER_UP, printnow, disknow, capturenow, print_port
*

* Global Variables Changed : update, restart, data(], old([], FGCOLOR,
sPRIRTER_UP, DISK_LOG_UP, B_BIRD, FIRST, IRIG_UP, receiver, optiomns,
squitnow, sat(], beacon_port, gpm_control_port, remote_port, REMOTE,
*dos_timer_count, DOS_TIMER_UP, printnow, disknow, capturenow, print_port

tt“‘##tt#.t#*####t#t#t*tt*tt#*#**#*###t**##*#****###*/

#include <conio.h>
#include "system.h"
#include "window.h"
#include "timer.h"

/****stime out function - not used in this systemx***x/
static void time_out(void)

{

}

/+#»2sUsed to debug decode and display softwaresksss/
void test_display_load(void)
{
int i%;
2or(i1=0;i1<100;i1++)
data[i1] = 0;

dataf51]

1;

data[60]
}

1;

/e**2xfunction to initialize global variables and misc**»xx/
void init_data(void)
{

int it;
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2or(i1=0;11<100;i1++)
old[i1] = OxFF;

FGCOLOR = YELLOW;
BGCOLOR = BLUE;

PRINTER_UP = DISK_LOG_UP = FALSE;
options = quitnow = FALSE;
B_BIRD = FIRST = TRUE;

restart = IRIG_UP = FALSE;
receiver = 0;

sat[0] = 'B’;

sat[1] = "1,

sat[2] = ’4’;

/sessxcom port assignmentsxssix/
beacon_port = 1;
gpm_control_port = 2;
remote_port = 2;

REMOTE = FALSE;

/#ssseget up dos timer stuffs*s*x/
dos_timer_count = 17;
DOS_TIMER_UP = TRUE;

/#*s%% get up printing stuff sxxsx/
printnow = disknow = capturenow = FALSE;
print_port = 0;

// test_display_load();
}

/**ss*main function in file. Calls init data to initialize global
variables. Also calls options() to get the user’s initial inputs. Sets
up the initial display screens**s/
void init(void)
{

int status;

textbackground (GREEN) ;
textcolor (WHITE);
clrscxr();
init_data();
status = initialize_printer();
if(!status)

PRINTER_UP = FALSE;
else

PRINTER_UP = TRUE;
update = FALSE;
intercept_timer(time_out);
set_default_options();
/#+*+»START_REMOTE set in command line arguments evaluated in main()*##ss/
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i (START_REMOTE)
rs();

INITIAL = TRUE;

if ({REMOTE_SLAVE)
get_options();

INITIAL = FALSE;

clear_keys();

intercept_keyboard();

open_windos(1,1,80,25,FGCOLOR,BGCOLOR,FALSE,0);
display_labels();

display_systen();

update = TRUE;

hidecursor();
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P LRI R DR T T TR T
#*File : interrupt.h

*By ¢ Jim Coppola
] : 19 Jul 92

* : Version 1.0
*Update:

*By

*

sDescription:Header file for the interrupt vectors that may
# be used by various interrupt handlers as they are developed.
»

* % % &

“““.#“‘##*#######tt###*t*t***t*t###t*#*##***####*#/

/#%ssethe interrupt function registers+++**/

typedef struct
{

int bp,di,si,ds,es,dx,cx,bx,ax,ip,cs,11;
} IREGS;

#define VIDED 0x10
#define DOS 0x21
#define KYBRD 9
#define KEYBOARD 0xi16
#define TIMER 8

#define KBDATA 0x60
#define KBCONTROL 0x61
#define KBSTATUS 0x64

#define ZEROFLAG 0x40
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P L s e P P e L e
*File : irig.h
*By : Jim Coppola

. : 02 Sep 92

* : Version 1.0
*Update:

*By

*

sDescription: Header file for irig code to talk to irig card.
*

*
IR P e R T e e P S PR s P T T Y

/*xssafunction declarationg*ssxs/
int start_irig();

/*%ss2irig register addressess**xx/

const INT_REGISTER = OxOF;
const CMDBYT = 0x0E;
const PDLAY_MSB = 0x0D;
const PDLAY_LSB = 0x0C;
const HEARTBT_MSB = 0x0B;
const HEARTBT_LSB = OxOA;
const MASKS = 0x09;
const TCODE = 0x08;
const STATUS = 0x07;
const DATO6 = 0x06;
const DATOS = 0x05;
const DATO4 = 0x04;
const DATO3 = 0x03;
const DATO2 = 0x02;
const DATO1 = 0x01;

const DATO0O = 0x00; /* I/0 data block assignments offset
from base address */

const DELAY = 100;

const TM_OUT_VAL = 30000;

/%#*sssbase address of irig card. Using prn2 interrupt**xs/
const BASE = 0x320; /##*hex base address of irig cards#*#*/

/***x%irig interrupt values : using prn2 interrupt#*xxx/

#define IRIGENABLE 0xDF
#define IRIGDISABLE 0x20
#define IRIGINT 0x0D

#define PICO1 0x21 /#8259 interrupt controllers/
#define PICOO 0x20 /#8259 interrupt controller*/
#detine EOI 0x20 /#end of interrupt*/

/“‘.“‘##“t“##‘t#t“‘*#t########t‘#*#t*#ti#t*#*t‘#t
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*File : irig.c

*By : Jim Coppola
* : 02 Sep 92

* : Version 1.0
sUpdate:

*By

®

#Description: Functions to implement irig interface

*

* Global Variables Used

*# Global Variables Changed : IRIG_UP, mil_date[], sys_time[],
*INTERUPT_UP

LTI I e T 2 T TR T R P TR PR TRy
#include <stdio.h>

#include <dos.h>

#include <stdlib.h>

#include <conio.h>

#include "system.h"

#include "irig.h"

void tim_out(void);

void tim_delay();

static void (interrupt far *oldirigint)(void);
static void interrupt far newirigint(void);

char old_date[] = {"000"};

/% ®s3spost irig date in military format*s** %/
/% ssexfirst, convert julian date to dos time format**#x %/
void post_date(int date_in)
{
int i1, month, day, year, month_offset;
char months[] = {"JanFebMarAprMayJunJulAugSepOctNovDec"};
char temp[5];
float d, m, y, j, jdate_in,daytemp;
struct date dos_date;

getdate(&dos_date);

daytemp = datetojulian(l, 1, dos_date.da_ysar);
daytemp++; /*just to get rid of compiler warning!!*/
jdate_in = irig_first_day - 1.0 + (float) date_in;

(long) jdate_in - 1721119.0;
(long) ((4*j-1)/146087.0);
(long) ((4*j-1)-(146097.0%y));
(long) (j/4);

(long) ((4+d+3)/1461);

(long) ((4*d+3)-(1461%j));
(long) ((d+4)/4);

(long) ((5+d-3)/153);

OO O
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d = (long) ((E+d-3)~(153+m));
d = (long) ((d+5)/5);
y = (long) (100%y+j);

day = (int) 4;
month = (int) m;
year = (int) y;
if(month < 10)
month = month + 3;
else {
month = month = 9;
year = year + 1;

}
itoa(day,temp,10);
if(day < 10) {
mil_date[0] = ’0’;
mil_date[1] = temp[0];
}
else {
mil_date[0] = temp[0];
mil_date[i] = temp[1];
}

mil_date[2] = * ;
month_offset = (month - 1) * 3;
Lor(il=0;i1<3;i1++)
mil_date[i1+3] = months[il + month_offset];
mil_date[6] = ’ ’;
itoa(year,temp,10);
mil_date([7] = temp[2];
mil_date[8] = temp(3];
mil_date[8] = 0; /**null terminator**/

)

/%*esxinterrupt service routine for ipps irigssx/
static void interrupt far newirigint(void)
{
int i, j, i1, data, rdyflg, timebyte, post, irig_jtime;
long int offset;
unsigned int timer;
char *pointer = sys_time;

INTERRUPT_UP = TRUE;
sys_time[0] = inportb(BASE + INT_REGISTER); /* clear irq */
outp(PIC00,E0I);

timer = TM_OUT_VAL;

outportb(BASE+CMDBYT,0x80); /* request time */
do {
tim_delay(); /* slow polling rate to < 500 Khz */

rdyflg = inportb(BASE+CMDBYT);
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}
while ((xdyflg != 0) && --timer); /+* wait for ready flag of O */

if(‘timer)
tim_out();

i (IRIG_UP) {

i=o0; /* begin loading time into time[j] array #*/

=12

sys_time[j--] = O; /#*%»»null terminator */

sys_time[j--] = (inportb(BASE+i) & OxOF) | 0x30; /* get seconds units #*/

sys_time[j--] = ((inportb(BASE+i++) & OxFO0) >> 4) | 0x30; /* get seconds
tens */

dif?_time = atoi(pointer+10);

sys_time[j--]1 = * ’;

sys_time[j--] = (inportb(BASE+i) & 0xOF) | 0x30; /# get minutes units */
sys_time[j--] = ((inportb(BASE+i++) & OxFO) >> 4) | 0x30; /+ get minutes

tens =/
sys_time[j--] = * ?;
sys_time[j--] = (inportb(BASE+i) & OxOF) | 0x30; /#* get hours units */
sys_time[j--] = ((inportb(BASE+i++) & OxFO) >> 4) | 0x30; /* get hours
tens =/

s/:;
(inportb(BASE+i) & OxOF) | 0x30; /* get days units */
((inportb(BASE+i++) & 0xFO) >> 4) | 0x30; /# get days

sys_time[j--]
sys_time[j--]
sys_time[j--]
tens »*/
sys_time[j]
hundreds */
post = FALSE;
for(il=j;i1<j+3;it++) {
if(old_date[i1] != sys_time[il1]) {
old_datelil] = sys_time[il];
post = TRUE;
}
}
if(post) {
irig_jtime = atoi(old_date);
post_date(irig_jtime);
post = FALSE;
}
display_time();
}

((inportb(BASE+i) & 0xC0) >> 6) | 0x30; /* get days

}

/e*essinitialize irig card port and set up interrupt vector(s)x*x*/
void intercept_irig()
{
/**esaget up interrupt vectors**s*/
outp(PICO1, (inp(PICO1) | IRIGDISABLE));
oldirigint = getvect(IRIGINT);
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}

setvect (IRIGINT, newirigint);
outp(PICO1, (inp(PICO1) & IRIGENABLE));

/%ssxsrestore the interrupt vectors*x*/

void restore_irig(void)

{

int rdyflg;

unsigned int timer=TM_OUT_VAL;

IRIG_UP = FALSE;

// if(oldirigint)

}

setvect (IRIGINT, oldirigint);
outp(PICO1, (inp(PICO01) | IRIGDISABLE));

outportb(BASE+MASKS, 0x0);

outportb(BASE+CMDBYT,0x90); /#* initialize 630AT to above values #*/
/% wxxsx INITIALIZE COMMAND MUST FOLLOW ALL *xx %/
/* »»ssx UPDATES TO TIMECODE AND MASKS REGISTER ***x %/

do /* Poll for ’Initialize’ complete ready flag of 0x10 #/
{
tim_delay(); /* 8low polling rate to < 500 Khz */
rdyflg = inportb(BASE+CMDBEYT);

vhile ((rdyflg != 0x10) && --timer); /% wait for ready flag of 0x10 »/

if(ttimer)
tim_out();

/e%#sxinitialize irig card, call isr replacement routine*sxx/
int start_irig()

{

int i1, rdyflg, ret;

unsigned int timer=TM_OUT_VAL;

intercept_irig();

INTERRUPT_UP = FALSE;

for(i1=0;11<3;i1++)
old_date[il] = '0’;

outportb(BASE+STATUS,0x00);

tim_delay();

outportb(BASE+TCODE,0x42); /***x* gselect detect of incoming
IRIG B modulated and
time codes
init mode = normal / modulated time code selact
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Note: for autodetect mod/DC
bit must be zero***sx/

outportb(BASE+CMDBYT,0x90); /# initialize 630AT to above values */
/* #»xx INITIALIZE COMMAND MUST FOLLOW ALL *ak x/
/% e#xx UPDATES TO TIMECODE AND MASKS REGISTER #*#** »/

do /* Poll for ’Initialize’ complete ready flag of 0xi0 %/
{
tim_delay(); /* slow polling rate to < 500 Khz */
rdyflg = inportb(BASE+CMDBYT);

while ((rdyflg != 0x10) && --timer); /* wait for ready flag of 0x10 */

/#seesinitialize interrrupts*rx*s/

timer = TM_OUT_VAL;

outportb(BASE+MASKS,0x88);

outportb(BASE+CMDBYT,0x90); /* initialize 630AT to above values #*/
/# ##xx INITIALIZE COMMAND MUST FOLLOW ALL wkx xf
/* s*x» UPDATES TO TIMECODE AND MASKS REGISTER **x* %/

do /* Poll for ’Initialize’ complete ready flag of 0x10 */
{
tim_delay(); /* slovw polling rate to < 500 Khz */
rdyflg = inportb(BASE+CMDBYT);
}
while ((rdyflg != 0x10) && --timer); /* wait for ready flag of 0x10 */

if('timer) {
tim_out();
return FALSE;

}

else {
IRIG_UP = TRUE;
return TRUE;

}

}

/#*sxsdelay to slow card polling rate to acceptable limit#wskx/
void t:m_delay()
{

int ii;

for (ii = DELAY; ii !'= 0; ii--);
}

/esssxerror routine when IRIG card doesn’t respondss#+*/
void tim_out()
{

setvect (IRIGINT, oldirigint);

outp(PICO1, (inp(PICO1) | IRIGDISABLE));
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error_message("IRIG Card Not responding!!!");
IRIG_UP = FAI.SE;
}
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/#t###t*t##tt*##t#t#**ttt*#ttt##tt#tt###t$~tt#t*ttt#t*
*File : keys.h

By : Jim Coppola
* : 29 Jul 92

* : Version 1.0
sUpdate:

*By :

*

#Description: Header file for keyboari definitions. Routines taken
* from "Extending Trubo C professional by Al Stevens.
*

*
t‘####ttt##t###‘ttt#####t#t##***##***********#t**tt***/

#define RUBOUT 8
#define BELL 7
#define ESC 27

#define F1 187
#define F2 188
#define F3 18¢
#define F4 190
#define F6 191
#define F6 192
#detfine F7 183
#define F8 194
#define F9 195
#define F10 196

#define CTRL_F1 222
#define CTRL_F2 223
#define CTRL_F3 224
#define CTRL_F4 225
#define CTRL_F5 226
#define CTRL_F6 227
#define CTRL_F7 228
#define CTRL_F8 229
#define CTRL_F8 230
#define CTRL_F10 231

#define ALT_F1 232
#define ALT_F2 233
#define ALT_F3 234
#define ALT_F4 235
#define ALT_F5 236
#define ALT_F6 237
#define ALT_F7 238
#define ALT_F8 239
#define ALT_F9 240
#define ALT_F10 241
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#define HOME 199
#define UP 200
#define PGUP 201
#define BS 203
#detine FIVE 204
#define FWD 205
#define END 207
#define DN 208

#define PGDN 209
#define INS 210
#defipe DEL 211
#define CTRL_HOME 247
#define CTRL_UP 141
#define CTRL_PGUP 132
#define CTRL_BS 243
#define CTRL_FIVE 143
#define CTRL_FWD 244
#define CTRL_END 245
#define CTRL_DN 145
#define CTRL_PGDN 246
#define CTRL_INS 146
#define CTRL_DEL 147

int getkey(void);
void aurotype(char *);
void repeat_rate(int);
void stuffkey(int);

void clear_biosbuff(veid);
extern int cgets_returnkey;

Pl T R e e T P L I I T
*File : keyboard.c
*By : Jim Coppola

* ¢ 17 Aug 92

* : Version 1.0
*Update:

*By

*

#Description: Functions which interface with the keyboard
L ]

* Global Variables Used
* Global Variables Changed : quitnow, update, capturenow, restart

#t‘ttttt###tttt#t‘*t*tt‘*####***tt#tt##***#ttt**#**tt#/
#include <stdio.h>

#include <dos.h>
#include <conio.h>
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#include <ctype.h>
#include "system.h"
#include "keys.h"
#include “interupt.h”

static void (interrupt far *oldkeyboard)();
static void interrupt far newkeyboard();

int cgets_returnkey;

/*s*ssintercept the keyboard interrupt vectorsx ¥/
void intercept_keyboard(void)
{
oldkeyboard = getvect(KYBRD);
setvect (KYBRD, newkeyboard);
}

/*%*serestore keyboard interrupt vectors#x*s/
void restore_keyboard()
{
if(oldkeyboard != NULL)
setvect (KYBRD, oldkeyboard);
}

/#*sssroutine to get a keyssssxxx/
int getkey(void)
{

int ¢;

while (bioskey(1) == 0)
geninterrupt(0x28);

it (((c=bioskey(0)) & 255) == 0)
c = (c > 8) | 0x80;

return ¢ & 2565;

}

/#*s*xroutine to post sure quit notice or call finish to quitx##s/
void quiti(void)
{
if(quitnow){
close_window();
£inish();
}
else {
update = FALSE;
quitnow = TRUE;
my_notice("Q or Y to really quit!! ");
}
}

/##3%3ISR to check keyboardsxs*/
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static void interrupt far newkeyboard()
{

unsigned char key._in;
(*0ldkeyboard)();

if(bioskey(1)) {
key_in = getkey();

switch(key_in) {
case 'y’ : if(quitnow)
quiti();
break;
case ’q’ : quiti();
break;
case 'Y’ : if(quitnow)
quiti();
break;
case ’Q’ : quiti();
break;
case Fi ! restart
options = TRUE;
break;
case F2 : restart = TRUE;
printnow = TRUE;
break;
case F4 : gettext(1,1,80,25,8creen_buffer);
capturenow = TRUE; /**for thesis screen capture**/
restart = TRUE;
break;
default : if(quitnow) {
quitnow = FALSE;
update = TRUE;
close_window();

}

TRUE;

}
}
}

/#*sxsfunction to clear keyboard bufferssx*s/
void clear_keys(void)

{
int key._in;

vhile(bioskey(1))
key_in = bioskey(0);

key_in++; /#ssssto get rid of compiler warningssx*s/

}

/**sssimproved cgets routine, workes nice, stays in active window##»#x/
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char smy_cgets(char *s)
{

char sbf = 8 + 2;

int ¢ = 0;

while ((c = getkey()) != '\r’) {
if (c==BS)
c = \b?’;
it(e== *\b’) {
if(bt > 8+2) {
--bt;
cputs("\b \b");
}
}
else if(isprint(c) &k bf < s + #8 + 1) {
putch(c);
*bi++ = ¢;
}
else if (c==ESC || ¢ & 0x80)
break;
else
putch(BELL);
3
sbt = ’\0’;
s[1] = bt - 8 - 2;
cgets_returnkey = c;
return s+2;
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[EEERRRERERRREERERERERREFRRRRRRREERRRRRERRERRERRER AR KK
#File : main.c
*By : Jim Coppola

. : 19 Jul 92

* : Version 1.0
sUpdate:

*By

*

sDescription: main procedure here. Also includes finished routine
swvhich restores all interrupts and closes ports. Calls menu when Fi
*is pressed. Checks command line argument for slave operation.

*

.

% Global Variables Used : update, restart, receiver, capturenow,
sprintnow, disknow, PARALLEL_UP, IRIG_UP

* Global Variables Changed : update, data, START_REMOTE, options
sfirst, capturenow, printnow, disknow, DISK_LOG_UP
“‘*#‘#“*t‘tt#t*#‘t#t#“‘t*#*#t##tt#t#tt*####tt##tttt/

#define MAIN
#include <dos.h>
#include <conio.h>
#include <string.h>
#include <stdio.h>
#include "system.h"

/%%%sx function prototypess*s»s/
void finish(void);
void store_screen(void);

/#**serequired main function which controls the system*****/
void main(int argc, char *argv[])
{

int i1, i2;

char rem{] = {’r?,’e’,’m’,’0’};

char print_buffer [4096];

char *pointer, char_out, file_name[11];

int sheet = 0;

FILE *file_pointer;

/esexscheck command line arguments#++/
it(arge > 1) {
for(i1=0;i1<4;i1++) {
if((tolower(*(argv[1]+i1))) == rem[i1]){
START_REMOTE = TRUE;
}
else {
START_REMOTE = FALSE;
break;
}
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}

}
init();
update = TRUE;
tor(;;) {
svitch(receiver)
{
case 0 : gpm();
break;
case 1 : raytheon();
break;
case 2 : asc30();
break;
default : notice("Program Error!!! Panic Quit");
finish();
}

it (options) {
restart = FALSE;
restors_keyboard();
update = FALSE;
options = FALSE;
get_options();
2or(i1=0;i1<100;i1++)
old[i1] = OxFF;
close_all_windows();
open_window(1,1,80,25,FGCOLOR,BGCOLOR,FALSE,0) ;
FIRST = TRUE;
update = TRUE;
display_labels();
display_system();
intercept_keyboard();
}
it (capturenow) {
restart = FALSE;
update = FALSE;
capturenow = FALSE;
restore_keyboard();
store_screen();
update = TRUE;
intercept_keyboard();
}
if(printnow) {
restart = FALSE;
update = FALSE;
printnow = FALSE;
iz(printer_ready()) {
gottext(1,1,80,265,print_buffer);
my_notice("Printing Beacon Information");
pointer = print_buffer;
for(i1=0;1i1<4;i1++)
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print_char(0x04);
print_char(0x0D);
i2 = 0;
for(i1=0;i1<1990;i1++) {
char_out = *(pointer);
print_char(char_out);
i2¢+;
i2(i2 >= 80) {
char_out = 0x0D;
print_char(char_out);
char_out = 0x04;
print_char(char_out);

i2 = 0;
1
pointer = pointer+2;
}
sheet++;

if(sheet >= 2) {
char_out = 0x0C;
print_char(char_out);
sheet = O;
}
close_vindow();
char_out = 0x0D;
print_char(char_out);
}
else {
restore_keyboard();
error_message("Printer Error, Cannot Print!!");
intercept_keyboard();
/*PRINTER_UP flag set in printer handler*/
}
update = TRUE;
}
if(disknow) {
restart = FALSE;
update = FALSE;
disknow = FALSE;
gettext(1,1,80,25,print_buffer);
pointer = print_buffer;
disknow = FALSE;

sprintf(file_name, ")cYcclclclclclhchclclc”,sys_time[0] ,sys_time[1],
sys_time[2],sys_time[7],sys_time[8],
sys_time[10],sys_time[11],
’.’,’c’.’a’.’p’);
file_pointer = fopen(file_name,"wt");
if(file_pointer != NULL) {
my_notice("Saving Beacon Information To Disk");
for(i1=0;i1<4;i1++)
tprintf(file_pointer,"/c",0x04);
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fprintf(file_pointer,"/c",0x0D);
i2 = 0;
2or(i1=0;i1<1990;i1++) {
char_out = *(pointer);
tprint2(file_pointer,"¥c",char_out);
i2++;
it(i2 >= 80) {
char_out = 0x0D;
fprintf(file_pointer,"%c",char_out);
char_out = Ox0A;
tprintf(file_pointer,")c",char_out);
i2 = 0;
}
pointer = pointer+2;
}
close_window();
char_out = 0x0D;
fprintf(file_pointer,'%c",char_out);
fclose(file_pointer);
}
olse {
error_message("File Open Error, Cannot Save!!");
DISK_LOG_UP = FALSE;
}
update = TRUE;
}
}
}

/#*sxsfunction to quit , restores interrupt vectorsssssx/
void finish(void)
{

char temp;

it (REMOTE) {
my_notice("Hanging Up Modem");
hangup(remote_port);
release_modem(remote_port);
close_window(remote_port);

}

12 (REMOTE_SLAVE) {
my_notice("Please Wait. BHanging Up Modem");
hangup(remote_port);
set_timer(0,5);
while(!timed_out(0));
release_modem(remote_port);
close_window();

}

if(port_up(receiver))
closeport(receiver);

if(port_up(remote_port));
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closeport(remote_port);
if (PARALLEL_UP)
closeparallel();
restore_timer();
restore_keyboard();
i2(IRIG_UP)
restore_irig();
close_all_windows();
show_cursor();
clrscx();
// temp = bioskey(0);
/**»s%uge DOS to exit, C exit() routine call wrong interrupt**s*/
-AH = 0x4C;
-AL = 0x00;
geninterrupt(0x21);
}

/*#sseprocedure to capture screens and save to disk
*+ used to generate screens for thesis report*xx«*+/
void store_screen(void)
{

FILE *file_pointer;

char file_name([11];

int i1;

DOS_TIMER_UP = FALSE;
my_notice("opening file");
sprintf(file_name,"clchcelclchehchclclic! ,sys_time[0],sys_time[1],
sys_time[2] ,sys_time[7],sys_time[8],
sys_time[10],sys_time[11],
»')'ocn')‘)’xp:);
file_pointer = fopen(file_name,"wt");
it(file_pointer != NULL) {
close_window();
my_notice("Saving Screen To Disk ");
for(i1=0;i1<4096;i1++)
fprintf(file_pointer,"%c",screen_butfer[il1l);
close_window();
fclose(file_pointer);
my_notice("Any key to continue!!");
cputs(" FILE = ");
cputs(file_name);
i1 = bioskey(0);
close_window();
)}
else {
error_message("File Open Error, Cannot Save!!");
f2inish();
}
}
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/#t*‘#tttt##tt#*#*#*t*####*t#*##‘4#*#*****##*#*#**####
*File : menu.h

*By ¢ Jim Coppola
* : 17 Aug 92

* : Version 1.0
sUpdate:

*By

»

#Description: File contains the header information for the menu
¢ functions in menu.c.

»

IR T P P T e P T P e SRR T Y

typedef struct {

char *mname; /*menu bar selection names */
char *smselcs; /*the pop-down menu selections */
int (**func)(void); /+*the functions to execute*/

} MENU;

void executive(MENU *);

/esss3menu colorssssxs/
#define MENUBG RED

#define MENUFG WHITE
#define SELECTBG WHITE
#define SELECTFG BLACK
#define DISABLEFG LIGHTGRAY

#define endname(m,h,v) \

(&(m[h-1] .mselcs[v-1]) [strlen(m[h-1] .mselcs[v-1])]))
#define selector(m,h,v) (*(endname(m,h,v)-2))
#define enabler(m,h,v) (*(endname(m,h,v)-1))

#define CHECK ’\xfb’

#define test_option(m,h,v) (selector(m,h,v)==CHECK)
#define set_option(m,h,v) (selector(m,h,v)=CHECK)
#detine clear_option(m,h,v) (selector(m,h,v)=* ?)
#define enable_selection(m,h,v) (enabler(m,h,v)=’ )
#define disable_selection(m,h,v) (enabler(m,h,v)=’%’)
#define enabled(m,h,v) (enabler(m,h,v)i=’%’)

/"#*####““‘t*t###*####t#tt**#*#*t****###***###*#***
*File : menu.c
*By ¢ Jim Coppola

* : 17 Aug 92

» : Version 1.0
sUpdats:

*By

®

#Description: File contains the menu
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* functions.

*®

* Global Variables Used : ®¥nonex*
* Global Variables Changed : **none*x
“‘##‘#“tt###tt###‘#tit#t#*#t#*#tt*##*#tttt**t#t#t#**/
#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

#include <string.h>

#include <ctype.h>

#include "window.h"

#include "menu.h"

#include "keys.h"

#include "cursor.h”

#include "system.h"

#define ON 1
#detine OFF 0O

static int getvmn(MERU *, int»);

static void dimension(char #»*, int #*, int %);
static void light(MERU *, int, int);

static void vlight(MEXU *, int, int, int);

static int lastvsel(] = {1,1,1,1,1,1};

/esssxdisplay and process a menukxss*/
void executive(MENU #*mn)
{

int hsel=1, vsel, frtn = FALSE;

int i = 0;

my_notice("<ESC> To Exit\r\n<CR> To Select");
open_vindow(1,1,80,1,MENUFG,MENUBG,0,0);
hidecursor();
cprintt (" "),
while ((mn+i)->mname)
cprintf(" %-10.10s ", (mn+i++)->mname);
light(mn, hsel, ON);
vhile (!frtn && ((vsel = getvmn(mn, &hsel)) != 0)) {
light(mn,hsel,OFF);
show_cursor();
frtn = (*(mn+hsel-1)->funcvsel-1])();
hidecursor();
light(mn, hsel, ON);
}
close_window();
close_window();

}

/#sssspop down a vertical menusss*s/

112




static int getvmn(MENU *mn, int #*hsel)
{
int ht, wd, vx, sel =0, vsel, vs;
char *#*gelcs;

while (sel != ESC && sel != ’\r’) {
dimension((mn+*hsel-1)->mselcs, &ht, &wd);
vx = 5+(*hsel-1)*12;
open_window(vx, 2, vx+wd+i, ht+3, MENUFG, MENUBG,1,0);
selcs = (mn+*hsel-1)->mselcs;
for(vsel = 1; #selcs; vsel++) {
textcolor(enabled(mn,*hsel,vsel) ?MENUFG:DISABLEFG);

cprintf(vsel == 1 7 " ¥s" : "\r\n %s",*selcs++);
}
textcoloxr (MENUFG);
sel = 0;
vsel = lastvsel{*hsel-1];
while(sel != ESC && sel != ’\r’ && sel != FWD && sel != BS &&
sel != F4) {

#light(mn, *hsel, vsel, ON);
sel = enabled(mn, *hsel, vsel) ?
gotkey() :
(sel == UP ? UP : DN);
selcs = (mn+*hsel-1)->mselcs;
for(ve = 1; #*selcs; vs++, selcs++) {
if(enabled{mn,*hsel,vs) && tolower(**seics) == tolower(sel)) {
vsel = vs;
vlight(mn,*hsel, vsel, OK);
sel = ’\r’;
break;
}
}
switch(sel) {
case UP :
vlight(mn, *hsel, vsel, OFF);
if(veel > 1)
vsel;
else
vsel = ht;
vlight(mn,*hsel, vsel, ON);
break;
case DN :
vlight(mn, *hsel, vsel, OFF);
if(vsel < ht)
vsel++;
else
vsel = {;
vliight(mn, shsel, vsel, ON);
break;
case ’'\r’ :
if((mn+*hsel-1)->func [vsel-1] == NULL) {
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if(test_option(mn,*hsel,vsel))
clear_option(mn,*hsel,vsel);
else
set_option(mn,*hsel,vsel);
vlight(mn, *hsel, vsel, ON);
sel = 0;
}
else
close_window();
break;
case FWD :
close_window();
light (mn,*hsel,OFF);
if((mn+*hsel)->mname)
(*hgel)++;
else
*hsel = {;
light(mn,*hsel,0N);
break;
case BS :
close_window();
light(mn, *hsel, OFF);
if(*hsel == 1)
while((mn+*hsel)->mname)
(shsel)++;
slse
==(#*hsel);
light (mn,*hsel, ON);
break;
case ESC :
close_swindow();
break;
default :
putch(BELL);
break;
}
}
}
return sel == ESC ? 0 : vsel;

}

/#%*xxcompute a menu’s height and width**sx+/
static void dimension(char *sl1([], int *ht, int #wd)
{
*ht = *wd = 0;
while(al && sl [*ht]) {
*yd = max(*wd, (unsigned) strlen(sl [*ht]) + 2);
(*ht)++;
}
}
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/esesslight a horizontal menu selection**»*+/
static void light (MENU *mn, int hsel, int onof?f)
{
textcolor(onott ? SELECTFG : MENUFG);
textbackground(onoff ? SELECTBG : MENUBG);
gotoxy((hsel-1)*12+6, 1);
cprintf((mn+hsel-1)->mname);
}

/#sssshightlight a vertical menu selections*#*%/
static void vlight(MENU #mn, int hsel, int vsel, int onoff)
{

textcolor{onoff ? SELECTFG : enabled(mn,hsel,vsel) ? MENUFG :

textbackground(onoff ? SELECTBG : MENUBG);
gotoxy(1,vsel);

cprintz (" %s", *((mn+hsel-1)->mselcs+vsel-1"";
lastvsel[hsel-1] = vsel;
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/essex modem.h ***x%

ssssx Modem Definitions #x#x%/
/esessHayes modem control strings **x*%/
#define RESETMODEM "ATZ/r""
#define INITMODEM "AT&C1EOM1s87=60811=55V1X380=0/xr~"
#define BANGUP H44+4+"ATHO/r~ATS0=0/x""
#define ANSWER "ATSO=1/r"
/%sess prototypes **sxsx/
void initializemodem(void);
void call_remote(char #);
void anwser_modem(void);
void hangup(void);
void release_modem(void);

/““‘ttt##‘t“##‘#ttt#t*##**t#**##**#t#*##******##*#*

*File : options.c
By : Jim Coppola
* : 19 Aug 92

* ¢ Version 1.0
sUpdate:

*By

*

sDescription: Contains functions to get receiver, get satellite,
* get logging info, and to get system time.

*

* Global Variables Used : INITIAL, REMOTE, REMOTE_SLAVE

#  Global Variables Changed : receiver, DOS_TIMER_UP, IRIG_UP,
#B_BIRD, FIRST, sat[], PRINT_TRIGGER, PRINT_LOG_UP, DISK_TRIGGER,
*disk_time, disk_count, print_time, print_count
B Ty P 2 Y

#include <conio.h>

#include <string.h>
#include "system.h'
#include "window.h"
#include "menu.h"

/esessfunction prototypesssxs/
void clear_all(void);

/essxsmenu selections*xx*#/
char *recvselections[] = {

"GPM " R
"Raytheon ",
"ASC 30 ",
"Remote ",
NULL

};
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char stimeselections[] = {

“MS-DOS ",
"IRIG 1] .
NULL

};

char ssatselections[] = {
"‘1 " R
ll‘: " .
"‘3 [1] .
"34 " R
IIBS n R
"Ba " R
"87 n R
“Ba [1] .
"Bg " R
"Bio " ,
llBii " ,
"B 12 " .
“313 1] R
"514 (1] R
"Other ",
"Remote ",
NULL

};

char *remselcs[] = {

"Start Master
"Start Slave
"Stop Master
"Stop Slave
NULL

Y

char *logselections[] = {

"Trigger Prin
"Timed Print
"Trigger Disk
"Timed Disk
NULL

};

char *controlselections[] = {

“GPM Start
"GPM Window
"Ray Start
"Ray Offset
“Remote
NULL

}

t
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/sssssfunction declarations for funccions called when menu items

are selectedssx+x/

int gp(void),ray(void),a30p(void),rstub(void);

int manual(void),irg(void);

int a1(),a2(),23(),b4(),b5(),b6(),b7(),b8(),b9(),b10(},b11(),
12(),b13() ,b14() ,other() ,remote_stub();

int rm(void),rs(void) ,krm(void) ,krs(void);

int tprnt(void).prnt(void),tdsc(void),dsc(void);

int gpnlt(void).gpmcont(void),rayst(void).raycont(void);

static int (srecfuncs{])()={gp,ray,a30p,rstubl};

static int (*timefuncs([])()={manual,irg};

static int (*satfuncs[])()={al,a2,a3,b4,b5,b6,b7,b8,b9,b10,b11,
b12,b13,b14,0ther ,remote_stub};

static int (*remfuncs(])()={rm,rs, krm,krs};

static int (*logfuncs(])()={tprnt,prnt,tdsc,dsc};

static int (*contfuncs(])()={gpmst,gpmcont,rayst,raycont,rstubl};

/#*s++main menu items displayted on top line**x/

static MENU mn[] = {
{"Receiver",recvselections,recfuncs},
{"Time",timeselections,timefuncs},
{"satellite",satselections,satfuncs},
{"Remote" ,remselcs,remfuncs},
{"Log",logselections,logfuncs},
{"Control",controlselections,contfuncsl},
{NuLL}

};

/#*sssgets default menu options, kinda a cluge, init should call the
menu functions themselves, update if version two is ever donexss*s/
void set_default_options(void)
{

grQ);

set_option(mn,2,1);

set_option(mn,3,14);

disable_selection(mn,3,16);

disable_selection(mn,1,4);

disable_selection(mn,4,3);

disable_selection(mn,4,4);

disable_selection(mn,6,5);
}
/#sssscall menu software to display these menu data structures*sxs/
void get_options(void)

executive(mn);

}

/e*esaget up for gpm receiversxxxx/
int gp(void)
{

118




receiver = 0;
enable_selection(mn,6,1);
enable_selection(mn,6,2);
disable_selection(mn,6,3);
disable_selection(mn,6,4);
clear_option(mn,1,2);
clear_option(mn,1,3);
set_option(mn,1,1);
if(IXITIAL)

return FALSE;
else

return TRUE;

}

/+**sxraytheon receiver selecteds***sx/
int ray(void)
{
receiver = 1;
enable_selection(mn,6,3);
enable_selection(mn,6,4);
disable_selection(mn,6,1);
disable_selection(mn,6,2);
clear_option(mn,1,1);
clear_option(mn,1,3);
set_option(mn,1,2);
12 (INITIAL)
return FALSE;
slse
return TRUE;
}

/****susing asc-30 as data input devicex®«x#+/
int a30p(void)
{
clear_option(mn,1,1);
clear_option(mn,1,2);
set_option(mn,1,3);
Teceiver = 2;
it (port_up(beacon_port))
closeport(beacon_port);
it (port_up(gpm_control_port))
closeport(gpm_control_port);
DOS_TIMER_UP = FALSE;
IRIG_UP = FALSE;
i2(INITIAL)
return FALSE;
olse
return TRUE;
}

/e**ssqnabled only when remote slave, displays an error message
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to users*ss+/

int rstub(void)

{
er~or_message("Remote Master Controlling Reciever!!");
return FALSE;

}

/esssigtart remote master softwaressss+/
int rm(void)
{
if((receiver==0) || (receiver == 1)) {
remote_master();
i2 (REXOTE) {
set_option(mn,4,1);
clear_option(mn,4,2);
disable_selection(mn,4,2);
disable_selection(mn,4,1);
snable_selection(mn,4,3);
enable_selection(mn,6,6);
disable_selection(mn,6,1);
disable_selection(mn,6,2);
disable_selection(mn,6,3);
disable_selection(mn,6,4);
return TRUE;
}
else
return FALSE;
}
olse {
error_message(''Cannot Run Remote With ASC-30 Reciever");
return FALSE;
}
)}

/#s#sskill remote master functionx##is/

int krm(void)

{
kill_remote_master();
clear_option(mn,4,1);
enable_selection(mn,4,2);
enable_selection(mn,4,1);
disvble_selection(mn,4,3);
disable_selection(mn,6,5);
enable_selection(mn,8,1);
enable_selection(mn,6,2);
enable_selection(mn,8,3);
enable_selection(mn,6,4);
return TRUE;

}

/*sss3kill_remote slave routine, just adjusts menu selections currently***s/
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int krs(void)

{
int it;
tinish(); /****scurrent version just quits. Stuff after this
fixes all menu stuff if later versions have someting to do
before quitting the program **x*x/

// kxill_remote_slave();
clear_option{mn,4,2);
disable_selection(mn,4,4);
enable_selection(mn,4,1);
enable_selection(mn,4,2);
enable_selection(mn,1,1);
enable_selection(mn,1,2);
enable_selection(mn,t,3);
enable_selection(mn,2,2);
disable_selection(mn,1,4);
clear_option(mn,1,4);
set_option(mn,1,1);
for(i1=1;i1<16;i1++)

enable_selection(mn,3,il1);

disable_selection(mn,3,16);
clear_option(mn,3,16);
set_option(mn,3,14);
snable_selection(mn,6,1);
enable_selection(mn,s,2);
enable_selection(mn,8,3);
enable_selection(mn,6,4);
disable_selection(mn,8,5);
return FALSE;

}

/esssagtart remote slave routine**xsx/
int rs(void)
{

int i1;

remote_slave();

12 (REMOTE_SLAVE) {
disable_selection(mn,4,1);
disable_selection(mn,4,2);
disable_selection(mn,4,3);
enable_selection(mn,4,4);
set_option(mn,4,2);
disable_selection(mn,1,1);
disable_selection(mn,1,2);
disable_selection(mn,1,3);
enable_selection(mn,1,4);
disable_selection(mn,2,2);
IRIG_UP = FALSE;
DOS_TIMER_UP = TRUE;
clear_option(mn,1,1);

121




clear_option(mn,1,2);
clear_option(mn,1,3);
set_option(mn,t,4);
clear_all();
for(il=1;i1<16;i1++)
disable_selection(mn,3,il1);

enable_selection(mn,3,16);
set_option(mn,3,16);
disable_selection(mn,8,1);
disable_selection(mn,6,2);
disable_selection(mn,6,3);
disable_selection(mn,6,4);
enable_selection(mn,6,5);
return TRUE;

}

else
return FALSE;

}

/e*sssdos timer routinessxsx/
int manual(void)
{

DOS_TIMER_UP = TRUE;
if(IRIG_UP)
restore_irig();
set_option(mn,2,1);
clear_option(mn,2,2);
if(INITIAL)
return FALSE;
else
return TRUE;
}

/eesnget system up to use IRIG timer#ssss/
int irg(void)
{

int go = TRUE;

DOS_TIMER_UP = FALSE;
while (go) {
my_notice("Initializing IRIG");
go = start_irig();
close_window();
1£(!go)
go = yesno("Try to initialize IRIG again? ");
else
go = FALSE;
}
i2(IRIG_UP)
clear_option(mn,2,1);
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set_option(mn,2,2);
i2(INITIAL)
return FALSE;
else
return TRUE;
}
else {
DOS_TIMER_UP = TRUE;
return FALSE;
}
}

/e#ssrclear out all satellite menu selectionsk*sx/
void clear_all(void)
{

int ii;

for(i1=1;i1<16;i1++)
clear_option(mn,3,i1);

}

/#**xsthe following set the sat name display to the selected item*su#*/
int a1()
{
B_BIRD = FALSE;
FIRST = TRUE;
sat[0]) = 'A’;
sat1] = ’1’;
sat[2] = / /;
clear_all();
set_option(mn,3,1);
i2(INITIAL)
return FALSE;
else
return TRUE;
}

int a2()
{
B_BIRD = FALSE;
FIRST = TRUE;
sat[0] = *A’;
sat{1] = ’27;
satf2] = ’ ’;
clear_all();
set_option(mn,3,2);
i (INITIAL)
return FALSE;
else
return TRUE;
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int a3()
{
B_BIRD = FALSE;
FIRST = TRUE;
sat[0] = ‘A’;
sat[1] = ’3’;
sat[2) = ' *;
clear_all();
set_option(mn,3,3);
if (INITIAL)
return FALSE;
else
return TRUE;
}

int b4()
{
B_BIRD = TRUE;
FIRST = TRUE;
sat[0]) = ’B’;
sat(1] = ’4’;
sat[2] = ' *;
clear_all();
set_option(mn,3,4);
12 (INITIAL)
return FALSE;
else
return TRUE;
}

int b8()
{
B_BIRD = TRUE;
FIRST = TRUE;
sat[0] = 'B’;
sat[1] = ’5’;
sat[2] = * ’;
clear_all();
set_option(mn,3,5);
i2 (INITIAL)
return FALSE;
else
return TRUE;
}

int b6()

{
B_BIRD = TRUE;
FIRST = TRUE;
sat[0] = 'B’;
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sat[1) = '6’;
sat[2] = * ?;
clear_all();
set_option(mn,3,6);
if (IRITIAL)

return FALSE;
else

return TRUE;
}
int b7()
{
B_BIRD = TRUE;
FIRST = TRUE;
sat[0] = *B’;
sat1] = '7°;
sat2] = ' ?;
clear_all();
set_option(mn,3,7);
if (INITIAL)
return FALSE;
else
return TRUE;
}
int b8()
{
B_BIRD = TRUE;
FIRST = TRUE;
sat[0] = ’B’;
sat1] = ’8%;

sat{2) = ’ ’;
clear_all();
set_option(mn,3,8);
i2(INITIAL)

return FALSE;
else

return TRUE;

}

int b9()

{
B_BIRD = TRUE;
FIRST = TRUE;
sat[0] = ’B’;
sat[1) = ’9’;
sat[2]) =’ *;
clear_all();
set_option(mn,3,9);
if(INITIAL)

return FALSE;




else
return TRUE;
)}

int b10()
{
B_BIRD = TRUE;
FIRST = TRUE;
sat[0] = ’B’;
sat[1] = ’17;
sat[2] = '0’;
clear_all();
set_option(mn,3,10);
i2 (INITIAL)
return FALSE;
else
return TRUE;
}

int b11()
{
B_BIRD = TRUE;
FIRST = TRUE;
sat[0] = ’B’;
sat1]) = '1’;
sat[2] = ’1;
clear_all();
set_option(mn,3,11);
i2(INITIAL)
return FALSE;
else
return TRUE;
}

int b12()
{
B_BIRD = TRUE;
FIRST = TRUE;
sat[0] = ’B’;
sat[1) = *17;
sat[2] = '2’;
clear_all();
set_option(mn,3,12);
if(INITIAL)
return FALSE;
else
return TRUE;
}

int b13()
{

126




B_BIRD = TRUE;
FIRST = TRUE;
sat[0] = 'B’;
sat 1] 114,
sat[2] 1’37,
clear_all();
set_option(mn,3,13);
i (INITIAL)

return FALSE;
else

return TRUE;

}

int b14()
{
B_BIRD = TRUE;
FIRST = TRUE;
sat [0] 'R,
sat 1] 110,
sat[2] = ’4’;
clear_all();
set_option(mn,3,14);
if (INITIAL)
return FALSE;
else
return TRUE;

}

/##*s2get gat name from user. Assume B model satellitexssss/
int other()
{

char sat_def[6];

int il;

op.n_vindow(20,8,GO,IO,VHITE,GREEN,1,2);
gotoxy(1,3);
cputs(”Satellite Model? ");
sat_def[0] = 4;
my_cgets(sat_def);
for(i1=2;i1<5;i1++)
sat[i1-2] = sat_def{il];

it (sat[0] == ’A’)
B_BIRD = FALSE;
else

B_BIRD = TRUE;
close_window();
clear_all();
set_option(mn,3,15);
if (INITIAL)

return FALSE;
else
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return TRUE;
}
/**s*function for menu selection when disabling all others by
remote_slave functionkss**/
int remote_stub(void)
{
error_message("Remote Master Setting Satellite Model!!");
return FALSE;
}

/#*serenable trigger printing¥***s/
int tprat(void)
{

if(test_option{(mn,5,1)) {
clear_option(mn,5,1);
PRINT_TRIGGER = FALSE;
it (INITIAL)
return FALSE;
else
return TRUE;
}
else {
set_option(mn,5,1);
PRIET_TRIGGER = TRUE;
it (INITIAL)
return FALSE;
else
return TRUE;
}
}

/#*%seget up timed printexs*s/
int prat(void)
{

char pmin[6], *pointer;

int temp;

it (test_option(mn,5,2); {
clear_option(mn,5,2);
PRINT_LOG_UP = FALSE;
if (INITIAL)
return FALSE;
else
return TRUE;
}
else {
set_option(mn,5,2);
op.n_window(20,8.70.10,HHITE,GREEN,1,2);
gotoxy(1,3);
cputs("Minutes Between Printouts? (1 to 120) : ");
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pminf0] = 3;
my_cgets(pmin);
pointer = pmin + 2;
temp = atoi(pointer);
if((temp < 1) || (temp > 120)) {
error_message("Illegal Log Time!!!!! Try Again.");
close_window();
return FALSE;
}
else {
print_time = (60 * temp)*180/10 + 1;
print_count = 3%180/10+1;
PRINT_LOG_UP = TRUE;
close_window();
if (INITIAL)
return FALSE;
else
return TRUE;
}
}
}

/+#sssenable/disable trigger disk. Function toggles each time when
selacteds*s*x/
int tdsc(void)

{

if(test_option(mn,5,3)) {
clear_option(mn,5,3);
DISK_TRIGGER = FALSE;
it (INITIAL)
return FALSE;
else
return TRUE;
}
else {
set_option(mn,5,3);
DISK_TRIGGER = TRUE;
if(IFITIAL)
return FALSE;
else
return TRUE;
1
}

/e*sssenable timed disk savingxs*s=/
dsc(void)
{

char pmin[6], *pointer;

int temp;
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if(test_option(mn,5,4)) {
clear_option(mn,5,4);
DISK_LOG_UP = FALSE;
if(IRITIAL)
return FALSE;
else
return TRUE;
}
else {
set_option(mn,5,4);
open_window(20,8,70,10,WHITE,GREEN,1,2);
gotoxy(1,3);
cputs("Minutes Between Disk Saves? (i to 120) : ");
painl0] = 3;
my_cgets(pmin);
peinter = pmin + 2;
temp = atoi(pointer);
if((temp < 1) || (temp > 120)) {
error_message("Illegal Log Time!!!!! Try Again.");
close_window();
return FALSE;
}
else {
digk_time = (60 * temp)*180/10 + 1;
disk_count = 3%180/10 + 1;
DISK_LOG_UP = TRUE;
close_window();
it (INITIAL)
return FALSE;
else
return TRUE;
}
}
}

/#**x2gpm start windows*sxx/
int gpmst(void)
{
int temp;
temp = gpm_start();
if(ttemp)
return FALSE;
if (VINITIAL)
return TRUE;
else
return FALSE;
}

/#***%gpm control windowssxxs/
int gpmcont(void)
{
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gpm_control();
if ('INITIAL)
return FALSE;
else
return TRUE;
}

/eserscall ray start softwarerxx*/
int rayst(void)
{
ray_start();
if (INITIAL)
return FALSE;
else
return TRUE;
}

/*%%s%xcall ray freq offset function#*s*x/
int raycont{void)
{
ray_contxol();
if (INITIAL)
return FALSE;
else
return TRUE;

131




VAR 22 E s e L TR R e L LT PR B
sFile : pio.h

By ¢ Jim Coppola

» : 26 Jul 92

* : Version 1.0

sUpdate:

*By :

.

*Description: Header file for the parallel port functiom listed in
* pio.c.

.

*

»

sk b ki wkkkkk bk kkkkhkkkgkkkrkkkkkkkkkgkk */
extern char *nextserialin, *nextserialout;
/#ssssparallel prototypes**+++/

void initport();

int getbit();

void clear_parallel_gqueue();
void closeparallel();

/% sxsvgerial macrogk*sx */

#detine bit_ready() (nextparallelin!=nextparallelout)

/% #*ssparallel port addresses**+* %/

/##xxsparallel port address : set for CPM/P operation 0x310#%##xx/

#define ADDRESS 0x310
#define DATAOUT ADDRESS

#define ADATAIN  ADDRESS

#define BDATAIN ADDRESS + 1;
#define CONTROL 0x313

/**#ssparallel interrupt values***«x/

#define IRQENABLE OxF7

#define IRQDISABLE 0x08

#define PARALLELINT 0x0B

#define PICO1 0x21 /#8259 interrupt controllerx/
#define PICO0 0x20 /#8259 interrupt controller#*/
#define EOI 0x20 /#end of interrupt*/

/*%xssparallel input interrupt bufferxx**x/
#define PARALLELBUFFERSIZE 1024
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/**####‘t"*#*#*‘#*t#****t##‘***#***#*###t*t*##*#**#*t#t**t#**###*#

* File : pio.c

* by Jim Coppola

* 15 Jul 892

»

* File where all 24 bit pio port control functions are kept
* Functions:

* initport()

* getbit()

* putbit()

* setportout()

» setportin()

*

* Global Variables Used ¢ *%xNONE*#*
*

Global Variables Changed : PARALLEL_UP
Ladd oI il e I D R T e e e Ty

#include <dos.h>
#include <conio.h>
#include <stdio.h>
#include "pio.h"
#include "timer.h"
#include "syatem.h"

#define TRUE i
#detine FALSE 0

int PARALLELTIMEOUT = §;

static char parallel_buffer[PARALLELBUFFERSIZE];
char *nextparallelin = parallel_buffer;

char *nextparallelout = parallel_buffer;

int parallel_count;

static void (interrupt far *oldparallelint)(void);
static void interrupt far newparallelint(void);

/*%*xssclear parallel input buffer*s*xx/

void clear_parallel_queue()

{
nextparallelin = nextparallelout = parallel_buffer;
parallel_count = O;

}

/#*s*sinterrupt service routine for parallel input*s**#*/
static void interrupt far newparallelint(void)
{

int c¢;

outp(PICO0,E0I);
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if(nextparallelin == parallel_buffer + PARALLELBUFFERSIZE)
nextparallelin = parallel_buffer;
c = inp(ADATAIN);
snextparallelin++ = (char) c;
parallel _count++;
}

/#*s3sinitialize parallel port and set up interrupt vector(s)sssss/

void initport()
{
PARALLELTIMEOUT = 5;

/#*%exget up interrupt vectorsss/

outp(PICO1, (inp(PICO1) | IRQDISABLE));
oldparallelint = getvect(PARALLELINT);
setvect (PARALLELINT, newparallelint);

outp(PIC01, (inp(PICO1) & IRQENABLE));

/#contigure port+/
outp(CONTROL,0xB1);
outp(CONTROL,0x09) ;

/#wssefluch existing parallel interrupts*s+ss/
inp (ADATAIN);

/xesesclear serial bufferss**s/
clear_parallel_queue();
PARALLEL_UP = TRUE;

}

/#%%esrestore the interrupt vectors*s+s/

void restore_parallelint(void)
{
if(oldparallelint)
setvect (PARALLELINT, oldparallelint);
PARALLEL_UP = FALSE;
}

/#%s*xclose the port by resetting vectorss*#s/
void closeparallel()
{

restore_parallelint();

}

/+*sxsread a character from the input buffers*«ss/
int getbit()
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{
int ret;

set_timer (0,PARALLELTIMEOUT);
while(tbit_ready()) {
if(timed_out(parallel_timer))
return FALSE;
}
i? (nextparallelout == parallel_buffer + PARALLELBUFFERSIZE)
nextparallelout = parallel_buffer;
--parallel_count;
ret = *pextparallelout++;
return (ret);

)

/e*ssxconligure portA for output, not used in systems*+xs/
void setportout()
{

int config = OxAB;

outport (CONTROL, contig);
}

/+ssssconfigure portA for input, used to initialize port. Probably not
needed, but put it before card was working.®**xs/
void setportin()
{
int config = 0x9B;

outport (CONTROL, contig) ;
}

/#ssesget a reset command to the command register of the PID**#*#/
void resetport()

{
int contig = 0x1B;

outport (CONTROL, contig);
setportin();

}

/essseyrite data to the A port. Not used in system*****/
void putbit(bits)

int bits;
{

outport (DATAQUT,bits);
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R T T L T e T
*File : port.h

sBy : Jim Coppola
» : 19 Jul 82

* : Version 1.0
sUpdate:

*By

»

sDescription: Header file for the serial port function listed in
* port.c. Code modified from the book extending turbo C professional
* by Al Stevens.

4 & & & &

SESREER LR LR R R LRk phh bk kk kb kk kR gk kR kbR r kb kb rk Rk ‘/
/% ssssgerial prototypes */

void openport(unsigned,int,int,int,int);

int get_char(unsigned port);

int send_char(unsigned port,unsigned char c);
int xmit_rdy(unsigned port);

int char_rdy(unsigned port);

void clear_serial _queue(unsigned port);

void clear_xmit_queue(unsigned port);

void closeport(unsigned port);

/% »*ssgerial port addressesss */
/#%+#+8250 UART base port address : COM1 = 3F8, COM2 = 2F8##sx»/

#define COM1 Ox3F8

#define INT1 0x0C
#define COM2 0x2F8
#define INT2 0x0B
#define COM 0x14 /*bios com interrupt*/

/e%*2sgerial interrupt valuess*s#s/

#define IRQENB1 OxEF
#define DISABLE! 0x10
#define IRQENB2 OxF7

#define DISABLE2 0x08

#define PICO1 0x21 /#8259 interrupt controllers/
#define PICO0 0x20
#define EOI 0x20 /*end of interrupt#*/
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/+s%esline status register values**s*s/
#define XMIT_DATA_READY 0x20
/**s*smoden control reguster vlaueskxsss/

#define DTR 1
#define RTS 2
#define OUT2 8

/eees8ASCII serial control characters***xx/

#define SOH 1

#define EOT 4

#detine ACK 6

#define NAK 0x16

#define CAN 0x18

#define CR 0x0D

/#**s% interrupt enable register signals**#+/

#define DATAREADY 1

/+#**sgerial input interrupt bufferss*x/
#define SERIALBUFFERSIZE 1024

/t‘t‘tttt‘tt#tt"tt#ttttt####**t#t#****##t*t#t#**t#t‘t
*File : port.c

*By : Jim Coppola
* : 01 Feb 92

* : Version 1.0
sUpdate:

*By

.

sDescription: contains interrupt driven port routines to control

# the RS-232 ports. COM1 and COM2 ports are supported. Receive is
¢ interrupt driven with a 1024 character buffer. Transmit is polled
* output, it waits until xmit buffer is empty to avoid ovrwrites.

»

Global Variables Used : None

Global Variables Changed : None

* % & &

..‘O*##t##‘tt#‘##*tt‘t**##tt###*#*tt*#tt##*****t*##t**/
#include <dos.h>

#include <conio.h>

#include <stdio.h>

#include "system.h"

#include "port.h"

#include "timer.h"

#define TRUE 1
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#define FALSE 0

/s#»ssget up receive buffers for interrupt service routinexsxsx/
static char buff1[SERIALBUFFERSIZE],buff2[SERIALBUFFERSIZE];
static char xbuffi[SERIALBUFFERSIZE],xbuff2[SERIALBUFFERSIZE];

/#sssspointers for queue management*#***/
char #*nextini = buffi;

char snextouti = buffl;
char snextin2 = buff2;
char *nextout2 = buff2;

char snextxmitini = xbuffl;
char *nextxmitouti = xbuffl;
char snextxmitin2 xbuff£2;
char snextxmitout2 = xbuff2;

/#%ss*package variabless**ss/
int TIMEQUT, MODEMCTL, LINESTATUS, MODEMSTATUS;
int INTIDENT, INTENABLE, RXDATA;

/*xsssigy declarationss#xs*/

static void (interrupt far *oldinti)(void);
static void (interrupt far *oldint2)(void);
static void interrupt far newinti(void);
static void interrupt far newint2(void);

/essssclear xmit buffersssx/
void clear_xmit_queue(unsigned port)
{
it(port == 1) {
nextxmitinl = nextxmitouti = xbuffi;
}
else {
nextxmitin2 = nextxmitout2 = xbuff2;
}
}

/#**23clear serial input buffer*#xs*/
void clear_serial_queue(unsigned port)
{

it(port == 1) {

nextini = nextoutl = buffl;
}
else {

nextin2 = nextout2 = buff2;
}

}

/##*ss*interrupt service routine for serial input. comi
and com2 supported. This one is for comi*sx#x/
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static void interrupt far newinti(void)
{
int ¢;
outp(PIC00,EO0I);
if(nextint == buffi + SERIALBUFFERSIZE)
nextinl = buffl;
¢ = inp(COM1);
snextini++ = (char) c;

)

/e#ssssinterrupt service routine for serial input com2**x*x/
static void interrupt far newint2(void)
{

int c;

outp(PIC00,EO0I);

if(nextin2 == buff2 + SERIALBUFFERSIZE)

nextin2 = buff2;

¢ = inp(COM2);

snextin2++ = (char) c;
}

/#sssstunction to check if port is up *#**:/
int port_up(unsigned port)
{
it(port == 1)
return COMi_UP;
olse
return COM2_UP;
}

/esessinitialize serial port and set up interrupt vector(s)*xs*x/
void openport(port,baud,bits,parity,stop)

unsigned port;

int baud, bits, parity, stop;
{

unsigned char pattern = 0;

/#**ssremote slave should have longer timeout#ss*+/
if (REMOTE_SLAVE)

TIMEOUT = §5;
else

TIMECUT = 8;

switch(baud)

{
case 110 : pattern
break;
case 150 : pattern
break;
case 300 : pattern
break;

0x00;

0x20;

0x40;
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= 0x50;
= 0x80;
= O0xAO;
= 0xCO;
= O0xEO;

= 0xAO;

pattern;
pattern | 0x08;
pattern | 0x18;

pattern;

pattern;
pattern | 0x04;

pattern;

pattern | 0x02;
pattern | 0x03;

pattern | 0x02;

/*no parity*/
/*0dd parity*/

/*even paritys/

/*no stop bits*/

/*one stop bit*/

/es*s2ugse dos interrupt to set port parameters¥**x*/

case 600 : pattern
break;
case 1200 : pattern
break;
case 2400 : pattern
break;
case 4800 : pattern
break;
case 9600 : pattern
break;
default : pattern
}
switch(parity)
{
case 0 : pattern =
break;
case 1 : pattern =
break;
case 2 : pattern =
break;
default : pattern =
}
switch(stop)
{
case 0 : pattern =
break;
case 1 : pattern =
break;
default : pattern =
}
switch(bits)
{
case 7 : pattern =
break;
case 8 : pattern =
break;
default : pattern =
}
DX = port-1;
-AH = 0;
-AL = pattern;
geninterrupt (COM);

it(port == 1) {

MODEMCTL = COM1 + 4;

/exessget up interrupt vectorsss»sx/

INTENABLE = COM1 + 1;
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RXDATA = COMi;
INTIDENT = COML + 2;
LINESTATUS = COMi + §;
MODEMSTATUS = COM1 + 6;
if(oldint1 == NULL)
oldintl = getvect(INT1);
setvect (INT1, newinti);
outp(MODEMCTL, (inp(MODEMCTL) | DTR | RTS | OUT2));
outp(PICO1, (inp(PICO1) & IRQENB1));
outp(INTENABLE, DATAREADY);
COM1_UP = TRUE;
}
elge {
MODEMCTL = COM2 + 4;
INTENABLE = COM2 + 1;
RXDATA = COM2;
INTIDENT = COM2 + 2;
LINESTATUS = COM2 + 5;
MODEMSTATUS = COM2 + 6;
if(oldint2 == NULL)
oldint2 = getvect(INT2);
setvect (INT2, newint2);
outp(MODEMCTL, (inp(MODEMCTL) | DTR | RTS | OUT2));
outp(PICO1, (inp(PICO1) & IRQENB2));
outp(INTENABLE, DATAREADY);
COM2_UP = TRUE;
}
outp(PICO0, EOI);

/eesxsfluch existing srial interruptss*x+*/
inp(RXDATA) ;
inp (INTIDENT);
inp(LINESTATUS);
inp (MODEMSTATUS) ;

/#*22sclear serial bufferxx*xx/
clear_serial_queue(port);
clear_xmit_queue(port);

}

/#**sxrestore the serial interrupt vectorsx*/
void restore_serialint(unsigned port)
{
it(port == 1) {
if(oldint1)
setvect (INTi,0ldint1);
outp(PICO1, (inp(PICO1) | DISABLE1));
COM1_UP = FALSE,
}
olse {
i2(oldint2)
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setvect (INT2,0ldint2);
outp(PICOi, (inp(PICO1) | DISABLE2));
COM2_UP = FALSE;
}
}

/#**ssclose the serial port by resetting vectorss*ss/
void closeport(unsigned port)
{

restore_serialint(port);

}

/**ssxcheck if port ready for xmit character#s*ix/
int xmit_ready(unsigned port)
{

unsigned local_port;

it(port == 1)
local_port = COMi;
elss
local_port = COM2;

i2((inp(local_port + 5) & XMIT_DATA_READY) == 0)
return FALSE;
else
return TRUE;
}

/#sssxcheck if xmit buffer is empty*x**x/
int xmit_buffer_empty(unsigned port)
{

unsigned local_port;

if(port == 1) {
if(nextxmitini != nextxmitouti)
return FALSE;
else
return TRUE;
}
else {
if(nextxmitin2 != nextxmitout2)
return FALSE;
else
return TRUE;

/***ssgend a char to the serial portr**¥*/
int put_chai (unsigned port,unsigned char c)

{
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unsigned local_port;

iz (port == 1)

local _port = COMi;
else

local_port = COM2;

/#esssyait till port is ready for characters***/
set_timer(port,TIMEOUT);
vhile((inp(local_port + 5) & XMIT_DATA_READY) == 0) {
if(timed_out(port))
return FALSE;
}
outp(local_port, ¢);
return TRUE;
}

/#*%sscheck for character waiting in input buffer**xx+/
int input_char_ready(unsigned port)
{
it(port == 1) {
if(nextini != nextouti)
return TRUE;
else
return FALSE;
}
olse {
if(nextin2 != nextout2)
return TRUE;
else
return FALSE;
}
}

/s*sx#if character in xmit queue, then send it to port for xmit#**x+/
void xmit_char(unsigned port)
{
it(port == 1) {
if(nextxmitini != nextxmitoutl) {
if (nextxmitoutl == xbuffi + SERIALBUFFERSIZE)
nextxmitoutl = xbuffl;
put_char (port,*nextxmitouti++);
}
}
else {
if(nextxmitin2 != nextxmitout2) {
if (nextxmitout2 == xbuff2 + SERIALBUFFERSIZE)
nextxmitout2 = xbuff2;
put_char (port,*nextxmitout2++);
}
}
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/essxsread a character from the input buffersss#s/
int get_char(unsigned port)
{

unsigned char ret;

set_timer(port,TIMEOUT);
while(!input_char_ready(port)) {
if(REMOTE) {
if(xmit_ready(remote_port)) {
xmit_char(remote_port);
}
}
it (timed_out(port)) {
return FALSE;
}
}

it(port == 1) {
it (nextouti == buffl + SERIALBUFFERSIZE)
nextoutil = buffi;
ret = *nextouti++,;
i2 (REMOTE) {
if((xmit_buffer_empty(remote_port)) && (xmit_ready(remote_port)))
put_char(remote_port, ret);
else {
if(nextxmitin2 == xbuff2 + SERIALBUFFERSIZE)
nextxmitin2 = xbuff2;
snextxmitin2++ = ret;
}
}
return (ret);
}
else {
if (nextout2 == buff2 + SERIALBUFFERSIZE)
nextout2 = buff2;
ret = *nextout2++;
if (REMOTE) {
i2((xmit_buffer_empty(remote_port)) && (xmit_ready(remote_port)))
put_char(remote_port,ret);
else {
if(nextxmitini == xbuffl + SERIALBUFFERSIZE)
nextxmitinil = xbuffl;
snextini++ = ret;
}
}
return (ret);
}
}
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/#*ssstuction to check and see if a character is ready for calling
routinessssx/
int char_rdy(unsigned port)
{
return input_char_ready(port);
}
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*File : printer.c
»By ¢ Jim Coppola

* ¢ 22 Sep 92
* : Version 1.0
sUpdate:

*By

*

#Description: Functions to control the printer
*

» Global Variables Used : None
* Global Variables Changed : None
-

ttttt#tt**t***tt******#‘#*##*##t###*****###**tt*#**t*t/

#include <bios.h>
#include "system.h"
#include "interupt.h"

/#%%3% function to check if printer is up and ready #**xx/
int printer_ready(void)
{

int status;

status = biosprint(2,0,print_port);
if((status & 0x01) || (status & 0x08) || (status & 0x20))
return FALSE;
else
return TRUE;
}

/e*%%s initialize printer #*#**x/
int initialize_printer(void)
{
int check;
check = biosprint(1,0,print_port);
check++; /#*»*+just for compiler warning #*x*x/
return (printer_ready());

}

/+#*2% check to see if printer busy **##s/
int printer_busy(void)
{

int status;

status = biosprint(2,0,print_port);
status &= 0x80;
if(status == 0)
return TRUE;
else
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return FALSE;
}

/**** print a character to the system selected printer port #su&#/
void print_char(char char_in)
{

int status;

while(printer_busy());
status = biosprint(0,char_in,print_port);
status++; /***just to get rid of compiler warning *%sx&/

}

/#%+¢ print a string to the system selected printer port **sis/
void printstring(char *string_in)
{

int status;

char char_out;

char_out = *(astring_in++);
while(char_out t= 0) {
print_char(char_out);
char_out = *(string_in++);
it (!printer_ready) {
restore_keyboard();
error_message("Printer Error. Terminating Print.");
intercept_keyboard();
}
}
}
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File : ray.c

by Jim Coppola

18 Jul 92

version 1.0

* % & 88

#Description: Contains functions to interface to the GPM beacon port,

*receive the beacon data, then call update routines to decode and display

*the SCT configuration.

Global Variables Used : update, restart, data, index, remote,
remote_slave,
Global Variables Changed : update, data, index, remote

*® % & 8 & B

“‘t‘tttt‘ttt###tttttt##*ttttt*#ttt‘##tttt###t*#**tt##/
#include <dos.h>

#include <stdio.h>

#include "system.h"

#include "port.h"

int ray_notice_up;

/#*sssfunction to strip bits out of ASCII characters sent by the
Raytheon receiver. Assume bits packed msb -> 1lsb 8 at a time*s#sx/
int raybits(int charin)
{
int i2,temp;
Lor(i2=0;i2<8;i2++)
{
temp = charin & 0x0%;
if(temp == 0)
data[index]
else
datalindex] = 1;
charin = charin >> 1;
index++;
if(index >= 100)
return TRUE;

0;

}
return FALSE;
}

/*s*ssfunction to talk to the port drivers*ixx/
int ray_get_char()

unsigned com;
int char_in, test;

COoR = bcacon_port;
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char_in = get_char(com);
test = timed_out(com);
i2((test) &k (!restart)){
it(iray_notice_up){
my_notice("No Data from Beacon Receiver!!!");
ray_notice_up = TRUE;
update = FALSE;
}
else {
if(restart) {
¢lose_window();
ray_notice_up = FALSE;
update = TRUE;
}
}
}
else{
if(ray_notice_up) {
close_window();
ray_notice_up = FALSE;
update = TRUE;
}
)}
return (char_in);

}

/#ssssfunction to search for start string sent by Raytheon SABR####%/
void findstart()
{

char start[8] = {’s’,’t’,’a’,’y’,’t’};

int go = TRUE;

char char_in;

int i1 = 0;

while(go)
{
it(restart)
break;
char_in = ray_get_char();
if(char_in == start[it]) {
il++;
}
else {
i1 = 0;
}

i£(i1 >= B)
go = FALSE;
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/#*sssmain function in ray.c. Finds starts, gets characters, strips
out beacon bits, then displays the data. If remote master or slave,
sends/receives the satellite name.*s*+x/
void raytheon()
{

unsigned com;

int i1, j1, char_in, go,finished, update_labels;

char quit[] = "ATHO";

com = beacon_port;

/*s**2if remote slave, rs software opens the comi port.¥**x/
i2 ('REMOTE_SLAVE)
openport (com,9600,8,0,1);
j1=0;
go = 1;

update_labels = FALSE;
ray_notice_up = FALSE;

while(go)
{
/essx2if restart, get out now!!#*ss/
if(restart)
break;
if(ray_notice_up) {
close_window();
ray.notice_up = FALSE;
update = TRUE;
}
2indstart();
index = 0;
while(index < 100)
{
if(restart)
return;
char_in = ray_get_char();
finished = raybits(char_in);
if(index == 48)
display_clock();
if(finished)
break;
}
display_data();
if(update_labels){
display_sat();
update_labels = FALSE;
}
i2 (REMOTE_SLAVE){
char_in = 0;
while(char_in != SOH)
char_in = get_char(remote_port);




for(i1=0;i1<3;i1++) {
char_in = get_char(remote_port);
if(char_in != gat[i1]) {
sat[il1] = char_in;
update_labels = TRUE;
}
}

}

i (REMOTE) {
put_char(remote_port,SOH);
for(i1=0;i1<3;i1++)

put_char (remote_port,sat[i1]);

it (char_rdy(remote_port)) {

char_in = get_char(remote_port);
if(char_in == quit(j1]) {
jl++;
i2(j1 >= 3)
kill_remote_master();
}
else
i1t =0;
}
else
j1=0;
}
}
}




T T T T T T T T
sFile : remote.c

By ¢ Jim Coppola
* : 06 Sep 92

* : Version 1.0
sUpdate:

*By

»

sDescription: Functions to control the remote functions
]

* Global Variables Used

# Global Variables Changed : REMOTE, remote_slave

*
e Y
#include <stdio.h>

#include <dos.h>

#include <conio.h>

#include "timer.h"

#include "system.h"

#include "port.h"

/% #s+x¢ Modem Definitions #*#%x/
/#ssssthis code belongs in modem.c, but pulled in for this
applications#sss/

/#%*ssHayes modem control strings »#*ixs/

#detine RESETMODEM "ATZ\r-"

#define INITMODEM "AT&CiEOM1S7=60511=55V1X3S0=0\r~"
#define HANGUP "“4+4+4+ATHO\X“ATSO=0\r""

#define ANSWER “ATSO=1\r"

/#s%ss prototypes »xsix/
void initializemodem(void);
void call_remote(char *);
void anwser_modem(void);
void hangup(void);

void release_modem(void);

char DIAL[] = "ATDT";
char phone_number [25];/*****max phone number length = 25%x#%s/

/*#*x% gend a string to the modem ##s+%x/
static void modem_out(char *s)
{
vhile (*s) {
if (*8 == =) {
set_timer(0,1);
while(!timed_out(0));
}
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else if (!put_char(remote_port,*s))
break;
s+t
}
}

/#%*s% initialize the modem #***x/

void initializemodem(void)

{

/esesshardcoded for ZOOM and DATACOM modem##**x%/
openport (remote_port,2400,8,0,1);
moden_out (RESETMODEM) ;
modem_out (INITMODEN) ;
clear_serial_queue(remote_port);
clear_xmit_queue(remote_port);

}

/#ssssrelease the modem *#s**/

void release_modem(void)

{
modem_out (RESETMODENM) ;
clear_serial_queue(remote_port);
clear_xmit_queue(remote_port);

}

/#ses2 place a call sx+ss/

void call_remote{char *phoneno)

{
modem_out (DIAL);
modem_out (phoneno) ;
modem_out {"\r");
clear_serial_queue(remote_port);
clear_xmit_queue(remote_port);

}

/e%ssx answer a call #+sse/

void ansver_modem (void)

{
modem_out (ANSWER) ;
clear_serial_queue(remote_port);
clear_xmit_gqueue(remote_port);

}

/#%*s2+ hang up the call s*s#s/

void hangup(void)

{
modem_out (EANGUP) ;
clear_serial_queue(remote_port);
clear_xmit_queue(remote_port);

}




/+ssssfunction to get phone number to dial#***x/
void get_phone_number(void)
{

char *pointer;

open_window(20,8,60,10,VHITE,GREEN,1,2);
gotoxy(1,3);

cputs("Phone Number To Dial? ");
phone_number [0] = 17;
my_cgets(phone_number) ;

close_window();

}

/**sssremote master code. Called from options filex*k*x/
void remote_master(void)
{

int time_out, go, sync_count, ii;

char char_in, beacon_out{5], *phone_pointer;

remote_port = 2;
my_notice("Initializing Modem");
initializemodenm();

close_window();

get_phone_number() ;
my_notice("Calling Remote Location");
phone_pointer = &phone_number[0] + 2;
call_remote(phone_pointer);
set_timer(0,5);

while(!timed_out(0));

close_window();

my_notice("Waiting for Remote to Answer");
set_timer(0,5);

while('timed_out(0));

time_out = 0;
go « TRUE;

/*s*sxgait for slave to answerk*xx*/
vhile(go) {
char_in = get_char(remote_port);
it (timed_out(remote_port)) {
time_out++;
if(time_out > 3){
my_notice("Wait Time Out Occured!! Continue??");
char_in = bioskey(0);
close_window();
if(tolower(char_in) == ’y’)
time_ocut = 0;
else {
close_window();
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hangup();
release_modem();
return;
}
}
}
else {
sync_count = 0;
whila(sync_count < 3) {
if(char_in == SOH)
sync_count++;
olse {
it (!'timed_out(remote_port))
sync_count = 0;
else
sync_count++;

}
if(sync_count >= 3)
go = FALSE;
char_in = get_char(remote_port);
}
}
}

close_window();

itoa(receiver,beacon_out,10);

for(i1=0;i1<3;it++) {
put_char(remote_port,SOH);
put_char(remote_port,beacon_out[0]);

}

wvhile(char_rdy(remote_port))
char_in = get_char(remote_port);

go = TRUE;
i1 = 0;
while(go) {
if(char_in == ACK) {
REMOTE = TRUE;

go = FALSE;

}

char_in = get_char(remote_port);

it++;

if(timed_out (remote_port) || (i1 > 3))
go = FALSE;

}

if (!REMOTE) {
error_message("Handshake Sync Failed, Try Again!!!");
hangup();
release_modem();

}
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else {

while(char_rdy(remote_port))
char_in = get_char(remote_port);

my_notice("Sync Established");
set_timer(0,2);
while(!timed_out(0));
close_window();
clear_serial_queue(receiver);
clear_xmit_queue(remote_port);

}
}

/#sxsxfunction to kill remote master functions**k**/
void kill_remote_master()
{
my_notice("Remote Stopped. Hanging Up Modem");
hangup();
release_modem();
close_window();
REMOTE = FALSE;
}

/#*»xsfunction to set up modem and port parameters for remote
slavesssxs/
void remote_slave(void)
{
int time_out, go, sync_count, ii;
char char_in;
char connect[] = {’C’,’0’,’N’,’N’,’E?,’C’ ,'T’};

remote_port = 1;
my_notice("Initializing Modem");
initializemodem();
close_window();
my_notice("Waiting To Answer Phone. Any Key To Quit.");
ansver_moden();
go = TRUE;
i1 = 0;
while(go) {
itz (bioskey(1)) {
close_window();
my_notice("Clearing Modem");
hangup();
release_moden();
close_window();
return;
}
/*#*+»xget characters until modem informs us it connects**x*x/
char_in = get_char(remote_port);
if(char_in == connect[il])
11++;
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ei860
i1 = 0;
ift(i1 >=7T)
go = FALSE;
}

close_window();

while(char_rdy(remote_port))
char_in = get_char(remote_port);

/*#ssxconnected, now initiate syncronizationssx/
sync_count = 0;
go = TRUE;

vhile(go) {
for(i1=0;i1<4;i1++)
put_char(remote_port,SOH);
char_in = get_char(remote_port);
sync_count++;
i2((timed_out(remote_port)) || (sync_count >= 20))
go = FALSE;
if(char_in == SOH) {
char_in = get_char(remote_port);
it({char_in == 0’) || (char_in == *1°)) {
REMOTE_SLAVE = TRUE;
for(i1=0;i1<3;i1++)
put_char(remote_port,ACK);
go = FALSE;
/##xxuget reciever, either GPM or Raytheons**x/
if(char_in == ’0’)
receiver = 0;
else
receiver = 1;
}
}
}

while(!char_rdy(remote_port))
char_in = get_char(remote_portj;

i2 (!REMOTE_SLAVE) {
error_message("Handshake Sync Failed, Try Again!!!");
hangup();
release_modenm();

}

else {
for(i1=0;i1<5;1i1++)

put_char(remote_port,ACK);

my_notice("Sync Established");
clear_serial_queue(receiver);
set_timer(0,2);
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while(!timed_out(0));
}
}
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#File : screen.h

*By : Jim Coppola

* ¢ 27 Jul 92

* : Version 1.0

sUpdate:

*By

*

*Description: Header file for screen functions

»

»
“*t‘ttt#t‘i**t#***#*#*###t##*#*t##t#ttt#**#t##****t#‘/

void display_clock(void);
void display_data(void);
void display_system(void):

/‘#ttt#t####tt#t**#***t##t#ttt#*###t#*******#****####*
sFile : screen.c

*By t Jim Coppola
* : 28 Jul 82

* ¢ Version 1.0
*Update:

*By

*

*Description: procedures which output to the screen

Global Variables Used : update, data(], old[], B_BIRD, sys_time,
mil_date, IRIG_UP, INTERRUPT_UP, FGCOLOR, BGCOLOR, receiver,
PRINTER_UP, DISK_LOG_UP.

Global Variables Changed : old[]

# % & % % 8@

L e S P L 2 2 Y
#include <conio.h>
#include <string.h>
#include "system.h"

/**+sxglobal toggles/place holders*****/
int CONTSHF = FALSE;

int BERT = FALSE;

int OLDSHFPWR = OxFF;
int COMMANDPWR = OxFF;
int BITERRATE = OxFF;
int SBITRATE = OxFF;
int UPSTRENGTH = OxFF;
int DEMOD = OxFF;

/*sssxdisplay positions for various blocks and stuffx#xxx/

159




int timex = 36;
int timey = 2;
int datex = 70;
int datey = 2;
int clockx = 37;
int clocky = 3;
int diffx = 23;

int diffy = 4;

int statusx = 20;
int statusy = 7;

int configux = 60;

int contiguy = 8;
int configdx = 70;
int contigdy = 8;
int leftx = 22;
int lefty = 186;
int offset = 19;
int rightx = 65;
int righty = 16;

/*sssxfunction prototypex#**/
void display_labels(void);

/#**ssroutine to update status section of display****x/
void update_status(void)
{

static char *onei[] = {"1",NULL};

static char *zero0O[] = {"0",NULL};

chaxr #*one, **zero;

one = onel;

zZexo = zero0;

/**sssbypasssesss/

if((data[82]!=01d(82]) || (data[83]!=01ld[83]))
{

gotoxy(statusx,statusy);

CONTSBF = FALSE;
0ld[82] = data[82];
0ld(83] = data(83];
if(old[82])

{

if(old[83]) {
CONTSHF = TRUE;
cputs("SHF CONT");
}
else
cputs("BYPASS ");
}
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else
{
if(old[83])
{
textcolor (FGCOLOR + BLIRK);
cputs(" EAM “);
textcolor (FGCOLOR) ;
}
else
cputs ("STANDBY ");
}
}

/#ssxxcommand accepted#s*xs/

i£(old([72) != data[72]) {
01d[72] = data[72];
gotoxy(statusx,statusy+1);
if(ola(72]) {

cputs ("ACCEPTED");
if (PRINT_TRIGGER) {
restart = TRUE;
printnow = TRUE;
}
}
else {
cputs ("RESET ");
}

}

/#%#%%xSTG updatex***x/

if(data[70] !=01d[70])

{
gotoxy(statusx,statusy+2);
old[70] = data[70];
if(o1d[70])

cputs (“ENABLED ");
else
cputs("DISABLED");

}

/#s%segerial commandsks*s/
if((data[75]!=01d([75]) |1 (data[76]!=01d[76]) || (datal[77]!=01d[77]))
{

old[75] = data(75];
old(76] = datal76];
01d[77] = datal77];
gotoxy(statusx,statusy+3);
if(0ld[76])

cputs(*one);
else

cputs(*zero);
if(old[76])
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cputs(*one);
else

cputs(*zero);
it (024{77])

cputs(*one);
else

cputs (*zero);

}

/eesssbroadside cmdssses/
if((data[48]!=01d[48]) || (datal[49]'=01d[49]) || (data[B0]!=01d[50]))
{
old[48]) = data[48];
01d[49] = data[49];
0ld[50] = data[(snl;
gotoxy(statusx,statusy+4);
if(o1d[48])
cputs(*one);
else
cputs(*zero);
ir(o1d[49])
cputs(*one);
else
cputs(*zero);
if(01d[50])
cputs(*one);
else
cputs(*zero);
Cp\lt! ( " n) ;
¥
‘saserdecoverssres/
12(data[80] 1=01d[80])
1
gotoxy(statusx,statusy+5);
old[80] = data[8so0];
if(old[80])
cputs ("ENABLED ");
else
cputs("DISABLED");

}

/esessroutine to update the config part displayss#sks/
void update_config(void)
{

/e%*esuplink bandss*xs/
if((data(68]!=01d[68]) | (data[69] !'= 01d[69]))
{

gotoxy(configux,contiguy);

0ld[68] = data(es];
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old[69] = data[69);
if(o1d[68]) {
it(o1af69]) {
textcolor (FGCOLOR+BLINK);
cputs (COMMUTATE");
textcolor (FGCOLOR) ;
}
else
cpntl(“UKF u) ;
}
else
cputs("SHF ");
}

/#***suplink bandwidthe#s+s/
if(data[68] !'= o1d[68]) {
old([68] = datals8];
gotoxy(configux,configuy+1);
if(01d[58])
cputs ("NARROW");
else
cputs("WIDE ");
}

/#**x#uplink modulations**«#/
if(data[66] != 01d[66]1) {
old[56] = data(56];
gotoxy(configux,configuy+2);
12(0ld[56])
cputs ("AFSAT II");
else
cputs("AFSAT I ");
}

/***ssuplink cryptoxss*x/

it(data(78] i= 01d[78]) {
01d(78]) = data[78];
gotoxy(configux,configuy+3);

if(01d[78])
cputs("ILSG");
else
cputs("KI ");
}

/e#*32uplink AFSAT II status#**ss/
i2(01d[74] != data[74]) {
01d[74] = data[74];
gotoxy(contigux,configuy+4);
it (o1d(s6]) {
i1(o1d(74])
cputs("Bopping");
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else
cputs(“Fixed ");
}
else
cputl(" u) ;
}

/#ssssupdate downlink side of configuration menusssss/
/e*s»sdownlink bands**x%/
it (B_BIRD) {
if((data[980]!=01d[90]) | (data[91] != o01ld[91])) {
gotoxy(configdx,configdy);
if(datal90]) {
it(data[81])
cputs ("UHF/SHF");
else
cputs("URF ");
}
else (
if(data[91])
cputs("SHF "),
olse
cputs("NOKE ");
}
}
}
else {
gotoxy(contigdx,contigdy);
cputs("UBF ");
}

/#%#3sdounlink bandwidthessss/
if(data[59] !'= 01d[59]) {
0ld[59] = data[s9];
gotoxy(configdx,configdy+1);
if(old[69])
cputs("WIDE *);
else
cputs ("NARROW");
}

/#%*% .downlink modulation*»»**/
it(data[567] != o01d[67]) {
01d[57] = data[S57);
gotoxy(contigdx,contigdy+2);
if(o01d[57])
cputs("AFSAT I ");
else
cputs ("AFSAT II");
}

/s**xsdownlink cryptosssss/
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iz(datal79] != 01d[79]) {
01d{79] = data[79];
gotoxy(configdx,contfigdy+3);

if(o01d[79])
cputs("LSG ");
else
cputs("KI ");
}

/#%sssdownlink AFSAT II statussxsss/
i£(01d (73] != data(73]) {
0ld[73]) = data[73];
gotoxy(contigdx,configdy+4);
it (01d([B7])
cputl(“ n);
olse {
if£(01d[(73])
cputs("Bopping");
else
cputs(“Fixed *);
}
}
}

/*s*saupdate left block of beacon display for B sat*xsx#/
void update_leftb(void)
{

int i1,value;

char cvalue[5];

/#*ssxafgatcom I bypass enablex*#+»/
iz(data[81]) != o1d[81]) {
old[81] = datal81];
gotoxy(leftx,lefty);
it (o01d[81])
cputs ("ENABLED ");
else
cputl(“DISABLED");
}

/**s»sCommand address enable****x/
if(data(62] != 01d(52]) {
01d[62] = data[52];
gotoxy(leftx,lefty+1);
if(o1d[52])
cputs("ENABLED ");
else
cputs ("DISABLED");
}
/e*»#3Uplink frequency enablesx*»x/
if(data(53] t= 01d(63]) {
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0ld[63] = data[63];
gotoxy(leftx,lefty+2);
it (01d[63])
cputs ("ENABLED ");
elae
cputs ("DISABLED");
}

/*esssxBERT#%x%%/
i2(BERT) {
value = 0;
for(il1=0;i1<7;i1++) {
value = value << {;
value |= data[98-i1];
}
if(value != BITERRATE) {
BITERRATE = value;
gotoxy(leftx,lefty+3);
itoa(value,cvalue,10);
cputs(cvalue);
cputs(" n)‘.
}
}
else {
gotoxy(leftx,lefty+3);
cputs("DISABLED");
}

/#*ssscommanded shf EAM dnlink powersssss/

value = 0;

for(i1=0;i1<6;i1++) {
value = value << 1;
value |= data(B9-ii];

}

if((value != COMMANDPWR || FIRST)) {
COMMANDPYR = value;
gotoxy(leftx-offset,lefty+4);
cputs("Commanded SEF Pwr ");
gotoxy(leftx,lefty+4);
itoa(value,cvalue,10);
cputs(cvalue);
Cp\ltﬂ(" u) ;

}

/#++#sUplink strength or cont SHF downlink power*#sss/
if(datal67]) {
if(data[67] !'= old[67]) {
old[67] = data[67];
gotoxy(leftx-offset,lefty+5);
cputs("Cont SHF Dnlk ");
gotoxy(leftx-offset, lefty+6);
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cputs("SHF Dnlk Pwr "y
}
if(o1d[66] '= data[e66]) {
old[66] = data[66];
gotoxy(leftx,lefty+5);
if(data[66])
cputs ("EWABLED ");
else
cputs("DISABLED");
}
value = 0;
for(i1=0;i1<6;i1++) {
value = value << {i;
value |= data[65-i1];
}
iz ((value '= OLDSHFPWR) || (FIRST)) {
gotoxy(leftx,lefty+6);
OLDSHFPWR = value;

itoa(value,cvalue,10);
cputs(cvalue);
cputn (u u) ;
}
}
else {

gotoxy(leftx-offset,lefty+5);
cputs("Uplink Strength ");
gotoxy(leftx-offset,lefty+6);
cputs("Demod Data ");
if (BERT) {
value = 0;
2or(i1=0;i1<4;i1++) {
value = value << 1;
value |= data[60+il];
}
if(value != UPSTRENGTH) {
UPSTRENGTH = value;
gotoxy(leftx,lefty+6);
itoa(value,cvalue,10);
cputs(cvalue);
cputs(" ")
}
value = 0O;
for(i1=0;i1<3;i1++) {
value = value << {;
value |= data[66-i1];
}
if(value (= DEMOD) {
gotoxy(leftx,lefty+6);
itoa(value,cvalue,10);
cputs(cvalue);
cputs(" u) ;
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}

}

olse {
gotoxy(leftx,letty+6);
cputs("DISABLED");
gotoxy(leftx,le?ty+6);
cputs(“DISABLED");

}

}
}

/##sssupdate left block of beacon display for A sat*s*+/
void update_lefta(void)
{

int ii,value ;

char cvaluel[E];

/#ssssatsatcom 1 bypass enables***x/
if(data[81) != old[81]) {
old(81] = data[81];
gotoxy(leftx,lefty);
if£(ol1d[81])
cputs("ENABLED ");
else
cputl("DISABLED");
}

/essssCommand address enable*»«#*/
if(data(62) != o0ld[62]) {
old([62] = datal52];
gotoxy(leftx,lefty+1);
i£(01d[52])
cputs("ENABLED “);
else
cputs("DISABLED");
}
/#ss2Uplink frequency enablexs***/
if(data[63] '= 01d[53]) {
01d[53) = data[53];
gotoxy(leftx,lefty+2);
if(01d[63])
cputs("ElABLED “);
else
cputs("DISABLED");
}

/#sx22BERT#xkxx/
if(BERT) {
value = O;
for(i1=0;it<T;i1++) {
value = value << 1;
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}

value |= data[98-i1];

}

if(value != BITERRATE) {
BITERRATE = value;
gotoxy(leftx,lefty+3);
itoa(value,cvalue,10);
cputs(cvalue);
cputa(" n) ;

}

value = 0;

Lor(i1=0;i1<8;il1++) {
value = value << 1;
value |= data[91-i1];

}

if(value != SBITRATE) {
SBITRATE = value;
gotoxy(leftx,lefty+4);
itoa(value,cvalue,10);
cputs(cvalue);
cputs (n n) :

}

else {

}

gotoxy(leftx,lefty+3);
cputs ("DISABLED");
gotoxy(leftx,lefty+4);
cputs("DISABLED");

/#*%¢xUplink strength, DATA DEMOD***xx/
if(BERT) {

value = 0;

for(i1=0;i1<4;it++) {
value = value << 1;
value |= data[60+i1];

}

if(value != UPSTRENGTH) {
UPSTRENGTH = value;
gotoxy(leftx,lefty+5);
itoa(value,cvalue,10);
cputs(cvalue);
cputs(" ")

}

value = 0;

for(i1=0;i1<3;i1++) {
value = value << 1;
value |= data[66-i1];

}

if(value != DEMOD) {
gotoxy(leftx,lefty+6);
itoa(value,cvalue,10);
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cputs(cvalue);
cpnts(” n) ;
}
}
else {
gotoxy(leftx,lefty+b);
cputs("DISABLED");
gotoxy(leftx,lefty+6);
cputs ("L ISABLED");
}
}

/#sssxroutine to update right block*#xxx/
void update_right()
{
/#»%+xUHF downlink - bit 9iswx*x/
it (B_BIRD) {
if(01d[90] t= datal90]) {
0ld[90] = data[90];
gotoxy(rightx,righty);
it (o1d[90])
cputs ("ENABLED ");
else
cputs("DISABLED");
}
}
else {
gotoxy(rightx,righty);
cputs("**N/A%z> ");
}

/#*#%3SHF downlink enable = bit 92#***x/
if(B_BIAD) {
if(old[91] != data[91]) {
0ld[91] = data[91];
gotoxy(rightx,righty+1);
if(old[91])
cputs("ENABLED ");
else
cputs ("DISABLED");
>
}
else {
gotoxy(rightx,righty+1);
cputsg ("**=N/A%x ") .
}

/***«+SHF antenna - bit 72xxx*x/

i2(old[71] '= data(71]) {
01d{71]) = data[71];
gotoxy(rightx,righty+2);
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it (o1d[71])
cputs("EC ");
else
cputs("MBA");
}
/eexssYOD1 -~ bit S5snsss/
i2(01d[54] '= data[54]) {
old[54] = data[54]-
gotoxy(rightx,righty+3);
it (o1d[54])
cputs(““NABLED ");
else
cputs("DISABLED");
}

/5s%%xl0D2 - bit 56*x*%x/
i2(01d[66] != da.a[55]) {
0ld[68] = data[55];
gotoxy(rightx,righty+4);
it (o1d[66])
cputs("ENABLED *);
else
cputs ("DISABLED");
\
;. seexclassified telemetrys*isk/
if(o1d[99] != data[99]) {
old[99] = data(99];
gotoxy(rightx,righty+5);
if(o1d[89])
cputs ("ENABLED ");
else
cputs ("DISABLED");
}
/e*»x*AFSAT I demod data for A satellites*x*xx/
if(!B_BIRD) {
if(old{67) != datal67]) {
0old[67] = datal[67];
gotoxy(rightx, righty+6);
if(01d[671)
cputs(*Mark ");
else
cputs(“Space");
}
}
}

/es*sxfunction to display time using global time character array**+*#/
void display_time(void)
{

int x,y;
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2(update) {
x = wherex();
y = wherey();
gotoxy(tiusx,timey);
cputs(sys_time);
cputs('".000 "),
gotoxy(datex,datey);
cputs(mil_date);
gotoxy(x,y);

}

}

/ssss%generate and display beacon clock times***/
void display_clock()
1

int day,hour,min,sec,msec,usec,il;

char cday[3],chour[3].cmin[3].csec[3].cmsec[7].cditt[3];
static int valuel[7] = {40,20,10,8,4,2,1};

static int mvalue[7] = {800,400,200,100,80,40,20};

day=hour=min=gsec=msec=0;
iz (update) {

for(i1=0;i1<7;i1+4+)

{
day=day + data[i1] * value[ii];
if(i1>0)

hour=hour + datali1+6] * vaiuel[ill;

min = min + data[i1+13] * value[ill;
sec = sec + data[i1+20] * value[il];
msec = msec + data[i1+27] * mvalue[ii1];

}

i (IRIG_UP && INTERRUPT_UP) {
i1 = diff_<ime - sec;
if(i1 < 0)

il += 60;

itoa(il,cdiff,10);
gotoxy(diffx,ditty);
cputs("Difference ");
cputs(cdit?);
cputs(" n) ;

}

msec = msec + data[34] = 10;
msec = msec + data[35] =* 5;

gotoxy(clockx,clocky);
itoa(day,cday,10);
itoa(hour,chour,10);
itoa(min,cmin,10);
itoa(sec,csec,10);
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itoa(msec,cmsec,10);

if(day < 10)
cputs(" n);
cputs(cday);
cputs(“/");
it (hour < 10)
cputs(" ");
cputs(chour);
cputl(“ u);
if(min < 10)
cput‘(uou):
cputs(cmin);
cputs(" n);
it(sec < 10)
cputs("0");
cputs(csec);
cputs(".");
cputs(cmsec);
cputs(" u);
}
}

/#*%x routine to display current satellite #*%xs/

void display_sat()
{

int ii;

for(il1=0;i1<100;i1++)

old[i1] = OxFF;
FIRST = TRUE;
iz(sat[0] == ’A?)

B_BIRD = FALSE;
else

B_BIRD = TRUE;
display_labels();

}

/s*xsroutine to update screen

void display_labels()
{

int ii;

gotoxy(1,1);
textcolor(RED);

textbackground (LIGHTGRAY);

cputs(”
cputs(sat);

cputs(" Beacon Display

textcolor (FGCOLOR) ;

textbackground (BGCOLOR) ;

labels****x/

DSCSIII ");

");
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gotoxy(23,2);
cputs("System Time");

gotoxy(23,3);
cputs(“Beacon Time");

gotoxy(1,6);

cputs(" Status

cputs(" Downlink
cputs{" Command Accept
cputs(® STG Update
cputs(" Serial Cmd
cputs(” Broadside Cmd
cputs(" Decover

gotoxy(1,16);
cputs(" AFSAT I Bypass
cputs(" Command Address
cputs(" Uplink Frequency
cputs("” Bit Error Rate
i2(B_BIRD){
cputs("
cputs("
}
elae {
cputs(" Bit Error Rate
cputs(”" Uplink Strength
cputs(" Demod Data
}

gotoxy(1,24);
textcolor (RED);
textbackground (LIGETGRAY);

Configuration \r\n");

Uplink Downlink

Band \r\n");
Bandwidth \r\n");
Modulation \r\n");
Crypto \r\n");
AFSAT II");

UHF Downlink \r\n");
SEF Downlink \r\n");
SHF Antenna \r\2");
WoD 1 \r\n");

WOD 2\r\n");
Classified Tlmtry");

WCD 2 \r\n");
Classified Tlmtry\r\n");
AFSAT I Baseband");

cputs(" Quit Options Print Receiver Satellite IRIG Print log Disk log

for(i1=2;i1<24;i1++)
{
gotoxy(1,i1);
Cputl(" u) :
gotoxy(80,i1);
cpntl(" n) :
}
textcolor (FGCOLOR) ;
textbackground (BGCOLOR) ;
}

/e*xssfunction to update the status liness*»x/

void display_system(void)
{
gotoxy(1,25);
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cputs(" <Q> <F1>

switch (receiver) {

case 0 : cputa("
break;

<F2> ");

GPM ");

case 1 : cputs(" Raytheon ");

break;

case 2 : cputs("
break;

default : cputs("
}
i£('B_BIRD) {

cputs ("DSCSIII A
}
else
cputs("DSCSIII B

i2(IRIG_UP)
cputs("Up ");
else
cputs("NA ");

it (PRINTER_UP) {
it (PRINT_LOG_UP)
cputs("Logging
else
cputs("Ready
}
else
cputs(" Down

if(DISK_LOG_UP)

cputs("Logging");

else

cputs("0ft ");

}

/+sssspmain routine, used to update bits 49-100.

ASC-30 ");

GPN  ");

");

");

u)..
u);

u);

software. Clock called separately.*sx=x/

void display_data()
{
hidecursor();
if(data(61])
BERT = TRUE;
else
BERT = FALSE;
if (update) {
update_status();
update_config();
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if(B_BIRD)
update_leftb();
else
update_lefta();
update_right();
it (FIRST)
FIRST = FALSE;
}
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/“t“‘t““‘#t‘#tt#######*#*#*‘*###*t##‘#t#*#t###*#*#

sFile : stime.c

*By : Jim Coppola
* : 16 Sep 92

* : Version 1.0
*Update:

By :

*

sDescription: Functions to implement system timer through MS-DOS
* and display

* Global Variables Used : IRIG_UP
*  Global Variables Changed : sys_time, mil_date
*

#‘ttt‘#tt##‘t#*‘tt##tt*#######*#t#t‘#**###‘ttt##‘####‘/

#include <dos.h>
#include “system.h"

/*ss2global variables*#*+s/
char dos_time([14];

unsigned char old_time;

int old_jdate;

/*s*sscalendar conversion routine. Used to convert MS-D0S mil date
format to linear day of year. Jan i is considered day 1%***x/
float datetojulian(int day, int month, int year)
{

float d, m, y, ¢, ya, ret, temp, ti1, t2, t3, t4;

it (montk > 2)
month = month-3;
olse {
month = month + 9;
year = year -~ 1;

}

d = (float) day;
m = (float) month;
y = (float) year;

temp = y/100;
¢ = (long) (temp);
ya = (long) (y - 100.0 * ¢);
t1 = (long) ((146097.0 * c)/4);
t2 = (long) ((1461*ya)/4);
t3 = (153*m+2)/5;
t4 = (long) (t3 + d+1721119.0);
ret = (long) (t1 + t2 + t4);
it (IRIG_UP)
irig_first_day = ret;
return (ret);
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}

/+*sssfunction to generate date when requiredsss+x/
void init_dos()
{
struct date dos_date;
int i1, jdate, month_offset;
char temp[5];
float julian_date, first_day;
char months[] = {"JanFebMarAprMayJunJulAugSepOctNovDec"};

getdate(&dos_date);
julian_date = datetojulian(dos_date.da_day,dos_date.da_mon,
dos_date.da_year);
first_day = datetojulian(1,1,dos_date.da_year);
julian_date = julian_date - first_day + i;
jdate = (int) julian_date;
if(jdate != old_jdate) {
old_jdate = jdate;
itoa(dos_date.da_day,temp,10);
if(dos_date.da_day < 10) {

mil_date[0] = ’0’;
mil_date{1] = temp[0];
}
else {
mil_date[0] = temp[0];
mil_date[1] = temp[i];
}

L)

mil_date[2] = H
month_offset = (dos_date.da_mon - 1) *3;

for(i1=0;i1<3;i1++)

mil_date[i1+3] = months(il + month_offset];
mil_date(6] = ' *;
itoa(dos_date.da_year,temp,10);

mil_date[7] = temp[2];

mil_date[8] = temp[3];

mil_date[9] = 0; /#**null terminator**/
}
itoa(jdate,temp,10);

for(i1=0;i1<14;i1++)
dos_time[i1] = * ?;

dos_time[3] = ’/7;

if(jdate < 10) {
dos_time[2] = temp[0];

return;

}

if(jdate < 100) {
dos_time[!] = temp[0];
dos_time[2] = temp([1];
return;
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Y
for(i1=0;i1<3;il1++)
dos_time[il1] = temp[ill;

}

/#e*ssfunction called by timer interrupt when 1 second up***+x/
/*+ssxkeep it short as possible!!!!{isxsxx/

void put_time(void)

{

struct time dostime;
char *pointer = dos_time + 4;
int ii1;

goettime(&dostime);

sprintf(pointer,"%02d %02d %02d",dostime.ti_hour, dostime.ti_min,
dostime.ti_sec);

if(dostime.ti_hour != old_time) {
old_time = dostime.ti_hour;
init_dos();

}

for(i1=0;1i1<14;i1++)
sys_time[il] = dos_time[il];

display_time();

}
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File: SYSTEM.H

Coppola

1 Feb 92
version 1.0

»
*®
* by Jim
»
*
*

#ifdef MAIN

#define MAINEXTERN

#else

#define MAINEXTERN extern

#endif

#define PID 0x310 /*parallel port address */
#define TRUE 1

#define FALSE 0

#define SYS_UP TRUE

#define DOWN FALSE

#define SPACE 0x20

#define LF

0x0A

void finish(void);

MAINEXTERN
MAINEXTERN
MAINEXTERN
MAINEXTERE
MAINEXTERN
MAILEXTERN
MAINEXTERN
MAINEXTERN
MAINEXTERK
MAINEXTERN
MAINEXTERN
MAINEXTERN
MAINEXTERK
MAINEXTERN
MAINEXTERN
MAINEXTERN
MAINEXTERN

int index, 01d[100], data[100];

int FGCOLOR, BGCOLOR;

int receiver,B_BIRD,FIRST, INITIAL;

int IRIG_UP,COM1_UP,COM2_UP,PARALLEL_UP, PRINTER_UP;

int PRINTER_UP, DISK_LOG_UP;

unsigned comi_timer, com2_timer, parallel_timer;
unsigned beacon_port, gpm_control_port, print_port;

int quitnow, options, update, restart, printnow, disknow;
int NEMOTE, REMOTE_SLAVE, remote_port, START_REMOTE;

char sat[3], mil_date[10], sys_time[14];

unsigned dos_timer_count;

ant DOS_TIMER_UP, INTERRUPT_UP;

float irig_first_day;

unsigned long print_time, print_count, disk_time, disk_count;
int PRINT_LOG_UP, PRINT_TRIGGER, DISK_TRIGGER;

int diff_time, capturenow;

char screen_buffer(4096];
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/‘ [ J1 1322232233222 32 23R E 3 $ 2232322832428 3 322222y
*File : timer.h

*By : Jim Coppola
* : 18 Jul 82

* : Version 1.0
*Update:

*By

*

*Description: Header file for the timer functions. Taken irum extendirLg
* turbo C professional by Al Stevens
s

*
BERRERERERARRRRFRRRERRRRRRRR Rk Rk R RERRRRRER KR RREKRRKE %/

/% sesstimer prototypesss*s =/

void intercept_timer(void (*)(void));
void restore_timer(void);

void set_timer(unsigned timer, int secs);
int timed_out(unsigned timer);

#define PICO0 0x20
#define EOI 0x20

J® BERERRREERRRRRRERRRB R R KRR KR ERE R R RUR DR R Rk R R KRR
*File : timer.c

*By ¢ Jim Coppola
* : 19 Jul 92

» : Version 1.0
sUpdate: 10 Aug 92
*By : Jim Coppola
*

#Description: File for the timer functions. Taken from extending
* turbo C professional by Al Stevens. Added in multiple timer

*# capability for specific functions.

*

* Global Variables Used : DISK_LOG_UP, DOS_TIME_UP, disk_time,
# print_time, PRINT_LOG_UP,

* Global Variables Changed : disk_count, print_count, comi_timer,
* com2_timer, parallel_timer, dos_time_count, PRINT_NOW

*

REEPER SRR E SRR R R R AR LR Rk RE Rk kbR Rk ek kR Rk kkkkE t/

#incilude <stdio.h>
#include <dos.h>
#include "system.h"
#include "timer.h"
#include "interupt.h"
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/##sssfunction prototypesk***x/

static void (interrupt far *oldtimer)(void);
static void interrupt far newtimer(void);
static void (*timeout_function){void);

/essssintercept the timer interrupt vectors*s s/
void intercept_timer(void (*fn)(void))

{
// ift(oldtimer == NULL)
/7 {
oldtimer = getvect(TIMER);
setvect (TIMER, newtimer);
// }
timeout_function = fn;
}

/#%s2srestore timer interrupt vector¥*s*s/
void restore_timer()
{
// i2(oldtimer != NULL)
setvect (TIMER, oldtimer);
timeout_function = NULL;

}

/#**22ISR to count timer ticks*#ss=/
static void interrupt far newtimer()
{

(*oldtimer)();

if(comi_timer > 0)
if(--comi_timer == 0 && timeout_function != NULL)
(*timeout_function)();

if(com2_timer > 0)
com2_timer--;

if(parallel_timer > 0)
parallel_timer--;

it (DOS_TIMER_UP) {
dos_timer_count--;
if(dos_timer_count == 0) {
dos_timer_count = 17;
put_time();
r
}
it (PRINT_LOG_UP) {
print_count--;
if(print_count == 0) {
print_count = print_time;
restart = [RUE;
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printnow = TRUE;
}
}
iz (DISK_LOG_UP) {
disk_count--;
if(disk_count == 0) {
disk_count = disk_time;
restart = TRUE;
disknow = TRUE;
}
}
}

/s%sssget a timer for timeout watchingx»*=*/
void set_timer(unsigned timer, int secs)
{

int ltime;

1time - secs*182/10+1;

switch(timer) {
case 0 : parallel_timer = ltime;
break;
case 1 : comi_timer
break;
case 2 : com2_timer
break;
default : ;

}

}

ltime;

ltime;

/#esracheck to see if particular timer has expired****x/
int timed_out(unsigned timer)
{

int ret;

ret = FALSE;

svitch(timer) {
case 0 : if(parallel_timer == 0)

ret = TRUE;
break;
case 1 : if(coml_timer == 0)
ret = TRUE;
break;
case 2 : if{com2_timex == J)
ret = TRUE;
break;
default : ;
}
if(restart)
return TRUE;
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else
return (ret);
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/‘t###‘tttt#t*tt###t#*##t*##**t*t**##*tt#t####tt*t*t#t
*File : window.h

*By : Jim Coppola
* T 28 Jul 92

* : Version 1.0
sUpdate:

*By

»

sDescription: Header file for pop-up window routines. Routines taken
* from "Extending Trubo C professional by Al Stevens.
*

*
ERREERR AR ERERRERERRERRRRFRRRRERRREERRRERRRhRRrhkkRkkk/

void open_window(int,int,int,int,int,int,int,in%);
void close_window(void);

void close_all_windows(void);

void clear_window(void);

void error_message(char *);

void notice(char *);

void my_notice(char #);

int yesno(char #);

#define MAX_WINDOWS 10
#define TRUE 1
#define FALSE O

T T R T T T
*File : window.c

*By : Jim Coppola
* ¢ 28 Jul 92

* ¢ Version 1.0
sUpdate:

#By

*

#Description: File for pop-up window routines. Routines taken
* from "Extending Trubo C professional by Al Stevens.
.

» Global Variables Used : None
*  Global Variables Changed : None
*®

PP T TP T TP panpapepeparpprp e TR P
/eexdxinclude filessxxxx/

#include <stdlib.h>
#include <conio.h>
#include <string.h>
#include <bios.h>
#include <ctype.h>
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#include "window.h"
#include "keys.h"

/e+sssygindow definition structuresksxs/
struct text_info windows [MAX_WINDOWS];
struct text_info wkw; /*working window*/

/e*s2syindow dressing*x**s/
struct
{
int frame; /*true if window has a frames/
int shadow; /#0=no,1=transparent, 2=opaques*/
char *wsave; /*points to video memory save buffers/
} dressing [MAX_WINDOWS];
int curr_wnd = 1; /#current windows/

static int post_message(char *, int, int, int);

/#%%3%0pen a new windows*sis/
void open_windov(lett,top,right,bottom,toreg,backg.trame,shadov)
{

int bfsize;

int sinc = 0;

if(shadow kk right < 80 && bottom < 25)

sinc = 1;
btsize = (bottom-top+i+sinc) * (right-left+i+sinc) * 2;
if(curr_wnd < MAX_WINDOWS)

{
if(curr_wnd == 1)
gettextinfo(windows);
else
{
windows [curr_wnd-1] .curx = wherex();
windows [curr_wnd-1].cury = wherey();

}

if((dressing[curr_wnd] .wsave=malloc(bfsize)) !=NULL)

{
gettext(left,top,right+sinc,bottom+sinc,

dressing{curr_wnd].wsave);

window(left,top,right,bottom);
textcolor(foreg);
textbackground(vackg);
gettextinfo(&kwkw);
dressing[curr_wnd].frame = frame;
dressing[curr_wnd].shadow = shadow;
clear_window();
vindows [curr_wnd++] = wkw;
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/#s*ssuindow frame charactergrssss/

#define NW  (dressinglcurr_vnd].frame
#define NE (dressinglcurr_wnd].frame
#define SE  (dressing[curr_wnd].frame
#define SW (dressinglcurr_wnd].frame
#define SIDE (dressinglcurr_wnd].frame
#define LINE (dressinglcurr_wndl.frame

4 % un nn
u ouw oo
Lol e
WD D Y D N

/#+*ssblank the window and draw its framek=#xx/

void clear_window(void)
{
int x,y;

int ht = wkv.vinbottom - wkw.wintop + 1;
int vd = wkvw.winright - wkv.winleft + 1;

char line[81];

clrscx();
it(dressing[curr_wnd] .shadow)
{
textcolor (LIGHTGRAY);
textbackground (BLACK);

vindow(vkv.winlett.vkw.wintop.wkv.vinright+1.

wkv.winbottom+2);
for(y=2;y<ht+1i;y++)
{
gotoxy(wd+l,y);

putch(dressing[curr_wnd].shadow == 2 ? * ’
*(dressing(curr_wnd] .wsave+((wd+1)*y-1)*2));

}
gotoxy(2,ht+1);
for(x=0;x<wd;x++)

putch(dressing[curr_wnd] .shadow == 2 ? * ? :
#(dressing[curr_wnd] .wsave+(((wd+1)*ht+1)+x)*2));
window(vkv.vinlett.wkv.wintop.wkw.winright,wkv.winbottom);

textattr(wkw.attribute);
}
if(dressinglcurr_wnd].frame) N

{

"\xda’ :
\xbt’ :
\xd®’ :
\xc0’ :
"\xb3’ :
\xc4’ :

\xc8*)
’\xbb?)
\xbc’)
\xc8’)
’\xba'’)
\xcd?)

window(wkw.vinlett,wkv.wintop,wkw.winright,vkw.winbottom+1);

memset(line+1,LINE,wd-2);
line[0] = NW;
line[wd-1] = ¥E;
line[wd] = "\0’;
cputs(line);
for(y=2;y<ht;y++)
{
gotoxy(1,y);
putch(SIDE);
gotoxy(wd,y);
putch(SIDE);
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}
line[0] = SV;
line[wd-1] = SE;
cputs(line);
vindow(wkw.winleft+1,wkw.wintop+1,vkvw.winright-1,wkw.winbottom-1);
wkv.curx = wkw.cury = 1;
gotoxy(1,1);
}
}

/%*%sclose a windowsskss/
void close_window(void)
{

int sinc = 0;

if(dressing[curr_wnd-1].shadow)
sinc = 1;
if(curr_wnd > 1) {
puttext (vkw.winleft,wkw.wintop,vkvw.winright+sinc,
wkv.winbottom+sinc,dressing [curr_wnd-1] .wsave);
free(dressing[curr_wnd-1] .wsave);
wkv = windows[(--curr_wnd)-1];
textattr(wkw.attribute);
if(dressing{curr_wnd-1].frame)
window(wkw.winleft+1,wkw.wintop+i,
wkv.winright-1,vkv.winbottom-1);
else
window(wkw.winleft,vwkw.wintop,vkw.vwinright,wkv.winbottom);
gotoxy(wkw.curx,vkw.cury);

}
)

/e*ssxclose all windows to clear screen*#*x*/
void close_all_windows(void)
{
wvhile(curr_wnd > 1)
close_window();

}

/%%sssurite an error messagexs**x/
void error_message(char *ermsg)
{
post_message(ermsg, YELLOW, RED, FALSE);
}

/esessyrite a noticex*xssx/
void notice(char #note)
{
post_message(note, WHITE, GREEN, FALSE);
)}
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/e**esmy post message returns without getting a keyboard input*ssss/
static void my_post_message(char *s,int foreg, int backg)
{

int c;

int 1t = (80-strlen(s)+2)/2;

int rt = 1f+max(strlen(s)+2,15);

open_window(1lf,11,rt,14,foreg,backg,1,2);

cputs(s);

if(backg == RED)

putch(BELL);

}

/#**»sny notice returns without getting a keyboard input#sss*/
void my_notice(char #note)
{
my_post_message(note, WHITE, GREEN);
}

/*®resask a questions**s*/
int yesno(char *ques)
{
return post_message(ques, BLACK, WEITE, TRUE);
}

/**%22post a messagess+sx/
static int post_message(char *s,int foreg, int backg, int test)

{

int ¢;
int 12 = (80-strlen(s)+2)/2;
int rt = lf+max(strlen(s)+2,15);
open_window(1lf,11,rt,14,foreg,backg,1,2);
cputs(s);
it (backg == RED)
putch(BELL);
cputs(test ? "\r\n (Y/N) ..." : "\r\n any key ...");
do
{

¢ = bioskey(0) & 255;
} while(test && tolower(c) != ’y’ k& tolower(c) != ’'n’);
close_window();
return(test k& tolower(c) == 'y’);
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